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EXECUTIVE SUMMARY

oele Army Depot North Area (TEAD-N) is a National Priorities List (NPL) site under the

U.S. Environmental Protection Agency (EPA) Superfund program. As such, a Remedial
Investigation/Feasibility Study (RI/FS) must be performed. There are 7 operable units
contain'mg 17 sites at TEAD-N that are under the Superfund program. Rust Environment and
Infrastructure (Rust E&I, mﬁ“neny SEC Donohue, Inc. }, under a U.S Army Environmental
Center (USAEC, formerly U.S. Army Toxic and Hazardous Materials Agency
(USATHAMA)) contract (Contract No. DAAA15-90-D-0007, Task Order 0003), was tasked
with conducting the RI/FS for TEAD-N. The RI/FS is being conducted in accordance with
the requirements of a Federal Facilities Agreement (FFA) between EPA Region VIII, State of
Utah Department of Environmenta! Quality, and Tooele Army Depot. The FFA establishes
the appropriate regulatory requirements and schedule for completing the RI/FS.

T~
1

The operable units (OUs) and associated sites that are being investigated are shown in Table
ES-1. Throughout this document, individual areas will be referred to as sites; in future
documents, the designation Solid Waste Management Unit (SWMU) will be used.

Tabie ES-1. Operable Units and Sites at TEAD-N

Operable Unit Site No. Site Name
4 31* Former Transformer Boxing Area
32* PCB Spill Site
35 Wastewater Spreading Area
5 17 Former Transformer Storage Area
33 PCB Storage Building 659
6 g Drummed Radioactive Waste Area
18 Radioactive Waste Storage Building
7 5 Pole Transformer PCB Spill
8 6* Old Burn Area
7* Chemical Range
13* Tire Disposal Area
22 Building 1303 Washout Pond
23 Bomb and Shell Reconditioning Building
- 36* Old Burn Staging Area
9 8 Small Arms Firing Range
40 AED Test Range
10 41 Box Elder Wash Drum Site

*Sites 31 and 32 were originally placed in OU 5; Sites 6, 7, 13, and 36 were in OU 7.
Based on the information compiled during the RI and subsequent discussions between the

EPA, State of Utah, and USAEC, it was decided that additional data are needed on 11 of the

ES-1




above 17 sites before an FS can be completed. As a result, this FS covers only the six sites
shown in Table ES-2.

Table ES-2. Sites Covered in Feasibility Study

Operable Unit Site No. Site Name

5 17 Former Transformer Storage Area
33 PCB Storage Building 659

6 9 Drummed Radioactive Waste Storage

Area

18 Radioactive Waste Storage Building

7 3 Pole Transformer PCB Spill

10 41 Box Elder Wash Drum Site

The purpose of the FS is to provide decision makers with the information necessary to select
a remedy for each site that will be protective of human health and the environment. To that
end, this document outlines possible remedial technologies evaluated for the various sites.
The preferred alternative recommended for each site will be presented in the Proposed Plan,
Each site is individually addressed as follows:

1. Site Description, including location maps and historical data

Nature and Extent of Contamination, including identification of contaminants of
concern

Contaminant Fate and Transport

Summary of the Baseline Risk Assessment

Remedial-Action Objectives

General Response Actions

Identification and Screening of Remedial Technologies, according to effectiveness,
implementability, and cost

Development of Remedial Alternatives

Detailed Analysis of Alternatives, using the nine evaluation criteria established by the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP)

a. Overall protection of human health and the environment

b. Compliance with Applicable or Relevant and Appropriate Requirements (ARARS)
¢. Long-term effectiveness and permanence

d. Reduction of toxicity, mobility, or volume through treatment

e. Short-term effectiveness
f.
g
h
i.

N

A

o oo

Implementability
. Cost
. State acceptance
Community acceptance
10. Comparative Analysis of Remedial Alternatives (when applicable)



The following summarizes the six sites covered in this FS.

The Former Transformer Storage Area (Site 17) refers to Open Storage Lot No. 675B in the
northern portion of the Maintenance Area of TEAD-N. Before 1979, this graveled lot was

rm ae] T 107Q ol AF +ha
used for l"“"g term storage of electrical transformers and capacitors. Im 1979, all of the

transformers were removed from the lot. Following removal of the transformers, composite
surface-soil samples were collected and analyzed for polychlorinated biphenyls (PCBs). The
results showed that low concentrations of PCBs were present in the soils at Site 17.

It was determined, after further review of the existing data, that no further sampling of the
site soils was required. A baseline risk assessment was performed utilizing the existing PCB
data to evaluate risks associated with this site. All scenarios for carcinogenic risks were
within or below the EPA tar get Tange of 1E-4 to 1E-6 for residual risk. Chronic,
noncarcinogenic risk estimates for Site 17 meet the EPA goal for a residual hazard index of 1

or less for both the average exposure and reasonable maximum exposure (RME) case.

. .

50ils, the following six
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Soils: Beginning with six possible general response :
remedial alternatives were retained for consideration:

* No Action

¢ Institutional Controls
* Soil Cover

¢ Stabilization

* Landfill Disposal

* Incineration

LYY LYY Sl uww-

remediation. Leaching of PCBs to the groundwatcr at Site 17 is unlikely because the
groundwater is approximately 280 feet below grade, the concentrations of PCBs detected in
soil are low, and PCBs are relatively immobile in soil. In addition, PCB soil cleanup values
based on direct contact assumptions will generally provide sufficient protection to human
health and the environment from possible groundwater contamination. Therefore, only the
No Action alternative is retained for further consideration for the groundwater.

Groundwater: Similarly, four response actions were evaluated for potential groundwater

PCB Storage Building 659 (Site 33)

The PCB Storage Facility began receiving transformers in 1979 when the transformers at Site
17 were moved to Building 659 for long-term storage. The facility is a Toxic Substances
Control Act (TSCA)-permitted facility for the storage of PCB-contaminated transformers.

The building has a concrete floor, perimeter berm, and diversion structures at the entrance
areas to contain any spills. The facility appeared to be in good condition and well maintained

ES-3



at the time of the RI field investigation. Facility operation is conducted in compliance with a
Toxic Substances Control Act (TSCA) permit. There is no evidence or data to indicate PCB-
contaminated wastes have been released from the building to the environment in the vicinity
of Building 659. As detailed in Appendix C, suspect PCB contamination from as early as
1981 was shown to be non-existent.

Because Building 659 is a TSCA-permitted facility that is monitored and well maintained, no
investigations were conducted during the RI at Site 33. As long as the facility remains under
Army control with TSCA permits in place, there is little likelihood of contamination
occurring. If this facility were to be changed from PCB storage or transferred from Army
control, a complete examination and re-evaluation would take place prior to any such transfer
under TSCA rules and Base Realignment and Closure (BRAC) regulations, thus ensuring
continued protection of human health and the environment. Because there are no indications
of a contaminant release at Site 33, No Action is the only remedial action considered.

Drummed Radioactive Waste Storage Area (Site 9)

The Drummed Radioactive Waste Storage Area (Site 9) consists of two areas that were
previously identified as having been used for the storage of one or more 55-gallon drums
containing low-level radioactive waste. The exact location where the materials may have
been stored had never been determined, and no investigations had been conducted. Although
radioactive releases were possible, no releases had been reported at Site 9.

During the RI, a surface radiation survey of the two suspect areas of drum storage was
conducted to determine if a release of radioactive materials had occurred. The first small
area was scanned over its entire surface with no radioactivity above background being
detected. The second larger area was gridded and each grid line was scanned for
beta/gamma radiation. Further, the alpha decay energies for all isotopes that possibly could
have been stored on site were high enough to be detected by the instrument used. Again, no
areas of radioactivity above background were detected during the survey.

As a result of the radiation surveys, it has been determined that no further investigation of
this site is warranted, and No Action is the only remedial alternative considered.

Radioactive Waste Storage Building (Site 18)

The Radioactive Waste Storage Building (Site 18) is located on the northern end of Building
659, which also houses transformers (Site 33). This radioactive storage portion of the
building is walled off and locked. The storage area is a Nuclear Regulatory Commission
(NRC)-licensed facility for the storage of radioactive materials. Low-level radioactive
materials are stored in this area. Access to the materials is controlled, and periodic
monitoring of the facility for releases of radioactive materials is performed.

No previous investigations had been conducted at this facility before the RI. After a site visit
in 1992, it was determined that no investigation at this facility was warranted. This facility is

ES-4



an active, licensed facility that is locked, well maintained, and monitored. If the facility were
to be transferred from Army control in the future, a BRAC investigation would be undertaken
to ensure continued protection of human health and the environment. Therefore, No Action
is the only remedial alternative considered for this site.

Pole Transformer PCB Spill (Site 5)

The Pole Transformer PCB Spill (Site 5) is the site of a pole-mounted electrical transformer
that caught on fire and spilled PCB-contaminated oil on the surrounding soils. The
contaminated soils were excavated, placed in 55-gallon drums, and disposed of off-site. No
soil samples were collected from the excavation to verify that the cleanup was complete.
However, a composite sample of the drummed soils was collected and analyzed for PCBs.
The results showed that the composite concentration of PCBs was 3.45 micrograms per gram

(ng/g).

During the current RI, surface- and subsurface-scil samples were collected along the
perimeter of the excavation, and a subsurface soil sample was collected in the center of the
excavation to determine if residual PCB contamination is present in the soils and, if present,
whether the contaminants pose a risk to human health and the environment. Results of the
sampling and analysis indicate that low levels of PCBs, polychlorinated dibenzofurans, and
polychlorinated dibenzodioxins are present in the soils in and adjacent to the excavation.

Results of the baseline risk assessment indicate that carcinogenic risks associated with Site 5
are within or below the EPA target range for residual risk. Chronic, noncarcinogenic risk
estimates meet the EPA goal for a residual hazard index of 1 or less for all scenarios
evaluated. Since health-based levels are not exceeded, it appears that no further investigation
of the site is warranted,

Soils: Six general response actions were evaluated and several potential remedial
technologies were identified and screened, resulting in the following six remedial alternatives
being retained for further consideration for Site 5 soils:

* Soil Cover

» Stabilization

¢ Landfill Disposal

* Incineration

Groundwater: No groundwater contamination data exist for Site 5. A potential may exist
for contamination of the groundwater through leaching of the soil by infiitration of
precipitation. However, because PCBs tend to adsorb strongly to soils, thus minimizing
leaching, and because the estimated depth to groundwater below Site 5 is over 300 feet, it is
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unlikely that groundwater contamination would occur. As a result, only the No Action
alternative is considered for Site 5 groundwater.

Box Elder Wash Drum Site (Site 41)

Twenty-one drums are present in the channel of Box Elder Wash (Site 41). The source of the
drums and the date of the dumping are unknown. The drums contain what appears to be tar.
Previous investigation of the drum contents included sampling of four of the exposed and
open drums. Results from the previous sampling showed the presence of several semi-

volatile organic compounds, barium, and mercury.

RI investigations at the drum site included geophysical surveying to locate potential buried
drums, hand excavation and inventory of all drums in the wash, collection of samples from
eight drums, collection of surface and subsurface soils from hand-augered borings adjacent to
the drums, collection of surface soils downstream from the drum site, and coliection of a
sample from a surface tar spill above the drum site.

Drum samples contained numerous metals, volatile organic compounds, and anions, In
addition, two explosives, cyclotetramethyienetetranitramine (HMX) and niirobenzene, were
detected at low concentrations. HMX was present at 1.8 pg/g and nitrobenzene ranged from
1.15 ug/g to 2.49 pug/g. The drum samples were also analyzed for Toxicity Characteristic
Leaching Procedure (TCLP) metals. Results showed metal concentrations did not exceed
EPA reguiatory levels.

Samples taken from subsurface soils contained no detectable concentrations of contaminants,
Pyrene was detected at 0.99 ug/g in one surface soil sample and nickel was detected at

48 pg/g in the sample from the surface tar spili. All other surface soil samples contained no
evidence of contamination.

Results of the baseline risk assessment for Site 41 soils (assuming removal of the drums and
stained soils) indicate that carcinogenic and chronic, noncarcinogenic risks to human health
are below EPA target levels for all scenarios.

Soil and Drums: Six general response actions were evaluated for the soil and drums at Site
41. From these, four remedial alternatives were retained for further consideration:

* No Action

¢ Institutional Controls

¢ Removal and Off-Site Incineration of Drums and Stained Soil
¢ Removal and Off-Site Disposal of Drums and Stained Soil

Surface and Groundwater: There are no analytical data for surface or groundwater for Site

41. A potential could exist for water contamination through leaching of soil by infiltration of
precipitation. However, because of minimal soil contamination and because the estimated



depth to groundwater below Site 41 is 220 feet, surface water and groundwater contamination
are unlikely. Therefore, No Action is the only water alternative considered for this site.



1.0 INTRODUCTION

1.1 PURPOSE

Rust Environment and Infrastructure (Rust E&I, formerly SEC Donohue, Inc.) is currently
conducting a Remedial Investigation/Feasibility Study (RI/FS) at Tooele Army Depot-North
Area (TEAD-N), Tooele, Utah (Figure 1-1). The scope of the RI/FS includes 17 sites
located within 7 operable units (OUs) (Figure 1-2). The RI is designed to provide
information on the nature and extent of contamination associated with sites within each OU
and, on the basis of these data, evaluate and estimate the risks to human health and the
environment as a result of the contaminants present. The FS is designed to assemble,
evaluate, and compare remedial-action alternatives for each site utilizing the contaminant and
risk information obtained during the RI. Based on information gathered during the RI and
subsequent review by the U.S. Environmental Protection Agency (EPA), State of Utah, and
the U.S. Army Environmental Center (USAEC), it was decided that additional sampling and
characterization are required for 11 of the 17 sites. As a result, this FS addresses only six
sites as follows:

* Site 17, Former Transformer Storage Area (OU 5)
* Site 33, PCB Storage Building 659 (OU 5)

* Site 9, Drummed Radioactive Waste Storage Area (OU 6)
* Site 18, Radioactive Waste Storage Building (OU 6)

¢ Site 5, Pole Transformer PCB Spill Site (OU 7)

¢ Site 41, Box Elder Wash Drum Site (OU 10)
These sites are identified on Figure 1-3.

The remaining 11 sites, which will be addressed in future documents after additional sampling
and characterization are completed, are:

* Site 31, Former Transformer Boxing Area (OU 4)
* Site 32, PCB Spill Site (OU 4)
¢ Site 35, Wastewater Spreading Area (OU 4)

* Site 6, Old Burn Area (OU 8)

* Site 7, Chemical Range (OU 8)

¢ Site 13, Tire Disposal Area (OU 8)

¢ Site 22, Building 1303 Washout Pond (OU 8)
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Site 23, Bomb and Shell Reconditioning Building (OU 8)
Site 36, Old Burn Staging Area (OU 8)

Site 8, Small Arms Firing Range (OU 9)
Site 40, AED Test Range (OU 9)

(Please note the rearranging of some sites within OUs from that shown in previous
documents. Sites 31 and 32 were in OU 5; Sites 6, 7, 13, and 36 were in OU 7.)

A change has been made in the nomenclature used in OUs 4 through 10. Up through the
time of publication of this FS report and the RI report, all investigated areas were designated
as "sites.” Beginning with the Proposed Plan and for all subsequent documents, these same
areas will be identified as Solid Waste Management Units (SWMUs).

1.2 GENERAL BACKGROUND

TEAD-N is located 35 miles southwest of Salt Lake City and encompasses 24,732 acres in
the Tooele Valley, Tooele County, Utah (Figure 1-1). The facility was established in 1942
and has been one of the major ammunition storage and equipment-maintenance installations in
the U.S. Until recently, the missions of TEAD-N have been to receive, store, issue,
maintain, and dispose of munitions; to provide installation support to attached organizations;
and to operate other facilities as assigned. A recent change envisions that the maintenance
area of TEAD-N will be utilized for industrial purposes by private firms or other government
entities.

As a result of continuous operations at TEAD-N since 1942, a variety of known or suspected
waste and spill sites have been identified. Environmental investigations from the late 1970s
to the present have resulted in the identification of 46 sites referred to as Solid Waste
Management Units (SWMUSs). In 1991, a Corrective Action Permit was issued to TEAD-N
that required the Army to perform a Resource Conservation and Recovery Act (RCRA)
Facility Investigation (RFI) at the 46 SWMUs. However, 17 of the 46 SWMUs have since
been designated as Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) sites by the Environmental Protection Agency (EPA) and the State of Utah.
These 17 sites were grouped into 7 OUs, numbered 4 through 10. Under CERCLA, the
Army is required to perform an RI/FS for each OU at TEAD-N. As stated, 11 of the 17
sites are not addressed in this FS report because additional data were deemed necessary,
based upon the results of the initial field investigation of those sites. Throughout this
document, the SWMUs being investigated as part of the CERCLA OUs will be referred to as
sites; in future documents, they will be referred to by the designation SWMU.
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1.3 FEASIBILITY STUDY ORGANIZATION

The approach used in preparing this FS Report generally follows the EPA guidance presented
in Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(EPA, 1988a). Section 2.0, Remedial Technology Descriptions, is a reference section that
provides a description of the remedial technologies that are evaluated as possible remediation
alternatives at various sites. Subsections on each of the six sites (arranged by OUs in
Sections 3 through 6) (1) describe the site; (2) summarize the nature and extent of
contamination, including an identification of the contaminants of concern; (3) summarize the
fate and transport characteristics of the contaminants; (4) summarize the Baseline Risk
Assessment, including results from both the human health and the ecological risk assessment;
(5) select remedial-action objectives and remediation goals; (6) identify general response
actions; (7) identify and screen remedial technologies; (8) develop remedial alternatives,
including a description of each remedial alternative that outlines the waste-management
strategy involved and identifies the key Applicable or Relevant and Appropriate Requirements
(ARARs); (9) provide a detailed analysis of each of the remedial alternatives; and (10)
provide a comparative analysis of the alternatives.

1.3.1 Selection Process for Remedial-Action Objectives

The remedial-action objectives and remediation goals for each site are based on the results of
site-specific risk assessments and any chemical-specific ARARs for the site. The remedial-
action objectives for this FS are based on the assumption that TEAD-N will continue to
function as an Army installation. For the six sites covered in this FS, four currently meet
EPA human health and environmental protection guidelines. Site 5 in QU 7 and Site 41 in
OU 10, if remediated as outlined in this FS, would also meet all human health and
environmental guidelines. If transferred to other use, Sites 33 and 18—which are located in a
single building used for polychlorinated biphenyl (PCB) and radioactive material
storage—would require closure processes to be (1) regulated by current permitting agencies'
regulations (Toxic Substances Control Act (TSCA) and Nuclear Regulatory Commission
(NRC)) and (2) controlled by Army personnel under Base Realignment and Closure (BRAC)
rules. A BRAC site investigation and risk assessment would be required.

Current base closure plans envision that the TEAD-N Maintenance Area, which includes Sites
17, 33, 9, and 18 covered in this FS, will be utilized for industrial purposes by private firms
or other government entities. However, because of uncertainties over the future use of
TEAD-N property, possible future residential use was evaluated where appropriate. The risks
associated with possible future residential use of Sites 17, 9, 5, and 41 meet accepted EPA
guidelines. As stated above, Sites 33 and 18 will undergo additional evaluation when it is
decided to change their use from permitted/licensed storage of regulated materials.
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1.3.2 Applicable or Relevant and Appropriate Requirements

A complete list of potential location-specific, chemical-specific, and action-specific ARARs

. . A - .
for TEAD-N is presented in Table 1-1. This list was, for the most part, obtained through

evaluation of two previously compiled TEAD documents cited below.

*  Draft Assessment of Chemical-Specific Applicable or Relevant and Appropriate
Requirements (ARARs) for Tooele Army Depot, North and South Areas, Tooele, Utah
(Oak Ridge National Laboratory, 1992a); and

*  Draft Assessment of Location-Specific Applicable or Relevant and Appropriate
Requirements (ARARs) for Tooele Army Depot, North and South Areas, Tooele, Utah
(Oak Ridge National Laboratory, 1992b).

These two documents discuss chemical-specific ARARs and location-specific ARARs for
TEAD-N; both are included as Appendix A to this FS Report. Table 1-1 also includes
potential ARARs identified after those presented in the documents in Appendix A. Pertinent
location-specific and chemical-specific ARARs from Table 1-1 are discussed in the sections
on remedial-action objectives for each site. Action-specific ARARs are identified in the
remedial alternatives descriptions for each site.

1.3.3 Screening Criteria for Remedial Technologies

Remedial technologies are screened on the basis of effectiveness, implementability, and cost
as described below. The technologies are screened for each site to produce an inventory of
suitable technologies that can be assembled into remedial alternatives.

Effectiveness. Technologies must be suitable for the conditions of the site, must be
suitable for the types and concentrations of contaminants, and must be effective in
addressing the volume of contaminated media. The technology itself must not have
substantial adverse impacts on the environment or human health. Another consideration
is whether the technology is proven and reliable with respect to the remediation goals for
the site. If the characteristics of site-related contaminants or site conditions clearly limit
the effectiveness of a technology, the technology is eliminated.

Implementability. Implementability includes both the technical and administrative
feasibility of implementing a technology. Considerations include the ability to obtain any
necessary permits for off-site actions; the availability of treatment, storage, and disposal
services (including capacity); and the availability of necessary equipment and skilled
workers to implement the technology. The available area, accessibility, and potential
future use of the site may affect the implementation of some technologies. Technologies
that are not technically or administratively feasible are eliminated. :
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Cost. Cost plays a limited role in the screening of technologies. Technologies with
extremely high costs relative to other technologies for the same general response action are
eliminated.

1.3.4 Evaluation Criteria for Remedial Alternatives

The detailed ana1v51s of alternatweq co_ sists o vf an analysis of eggh rgm dial alternative
Substances Pollution Contingency Plan (NCP) (40 CFR 300.430). The analy51s compares the
remedial alternatives for each site using the same evaluation criteria as a basis for
comparison. The nine evaluation criteria are;

1. Overall protection of human health and the environment. The assessment against this
criterion describes how the alternative, as a whole, achieves and maintains protection of
human health and the environment,

2.  Compliance with ARARs. The assessment against this criterion describes how the

alternative complies with ARARs, or if a waiver is required, and how a waiver is
ll]QI‘lf"E‘d The assessment also addresses other information from advisories, criteria, and

1RdaLd 1, ALl

guxdance (To Be Considered guidance) from federal and state agencies.

3. Long-term effectiveness and permanence. The assessment of alternatives against this

criterion evaluates the lnna-tprrn effectiveness of alternatives in mamtammg protection of

human health and the environment after response objectives have been met.

4. Reduction of toxicity, mobility, or volume through treatment. e assessment against

this criterion evaluates the anticipated performance of the specific treatm.,nt technologies

that an alternative may employ,

5.  Short-term effectivepess. The assessment against this criterion examines the

effectiveness of alternatives in protecting human health and the environment during

construction and implementation of a remedy until response objectives have been met.

6. Implementability. This assessment evaluates the technical and administrative feasibility
of alternatives and the availahilitv of reauired onndc and services.

viiw RV QiiResizivy v-. Lwfueis

7. Cost. This assessment evaluates the capital and operation and maintenance (O&M) costs

of each alternative.

8.  State acceptance. This assessment reflects the preferences or concerns of the state about
the alternatives.

o

Communitv acceptance. This assessment reflects tl

ok o A aaany A AAANwAil

community about the alternatives.
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The final two criteria, state acceptance and community acceptance, will be evaluated
following comment on the RI/FS report and will be included in the final decision-making
process during preparation of the Proposed Plan and the Record of Decision for the six sites.
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2.0 REMEDIAL TECHNOLOGY DESCRIPTIONS

This section identifies and describes the remedial technologies that are considered for the sites
at TEAD-N. Table 2-1 lists the technologies. These technologies were identified based on a
review of literature, vendor information, performance data, and experience in developing
other feasibility studies. The technologies represent an array of existing processes, ranging

from those commonly practiced to those still in the experimental stages of development. As

discussed below in the technology descriptions, sheet piling and grout curtain containment are

not technically implementable at TEAD-N because of the great depth to the confining layer
(hundreds of feet) and the gravelly nature of the alluvium underlying the OUs. Similarly, soil
flushing is not technically implementable at TEAD-N because of the great depth to
groundwater (hundreds of feet) beneath the OUs, Detonation is not appropriate for the six
sites in this FS because unexploded ordnance (UXO) is not present at these sites. These four
technologies are, therefore, eliminated from consideration for the assembly of remedial

alternatives.

2.1 NO ACTION

i - + A 3 tha TTQ Thea +1 v
The NCP requires consideration of the no-action alternative during the FS. The no-action

alternative references a site risk assessment and presents a baseline of performance with
which to evaluate other alternatives. Site soils would be left in place under this alternative.
The no-action alternative does not reduce the toxicity, mobility, or volume of any soil
contamination that is Pu.nuuL, cA\-CpL that which imdy OCCur thro uugu natural ucglduduuu
processes. Generally, the no-action alternative is effective at meeting the remedial-action
objectives only if contamination levels are in compliance with ARARs and do not pose an

excessive human health or environmental risk.

2.2 INSTITUTIONAL CONTROLS

Thic altarmatin Jnan ~1x P on Y- U] P

This alternative does not involve active remediation; site soils would be left in place.
However, this alternative would limit the potentlal for human and fauna exposure to site
contaminants by placing controls on access to the site. Typical controls include deed
restrictions, fences or other barriers, warning signs, and regular surveillance. Institutional
controls do not reduce the ¢ wmul.y, uxubuu_y, or volume of any soil contamination that is

present, except those which may occur through natural degradation processes.

Institutional controls may be effective at protecting human health and the environment and
complying with ARARs if the site contaminants have low toxicity, very low mummy, or are
present at low concentrations. Long-term enforcement of the institutional controls is
necessary to maintain effectiveness. Institutional controls are readily implementable. Costs
are generally minimal and depend on factors such as the amount of maintenance and
enirvaillans tha ha ~1 A o ran f

Surveuiance necessary for the barrier to control site access and the ucqucm.y and type o
sampling necessary for long-term monitoring, if any.




Table 2-1. Remedial Technologies for Tooele Army Depot-North Area

Technology/Action Process
No Action
Institutional Controls Deed Restrictions
Fences
Sampling and Analysis
Containment Sheet Piling®

In sit2 Treatment

Excavation with On-Site Treatment and Disposal

Grout Curtain®@
Surface-Runoff Controls

Capping

Biodegradation

Radio Frequency Heating
Soil Flushing®
Soil-Vapor Extraction
Stabilization

Vitrification

Biological Treatment

-Chemical Extraction

Dechiorination
Detonation®
Incineration
Physical Separation
Soil Washing
Stabilization
Thermal Desorption

Volatilization/Venting

R )
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Table 2-1. Remedial Technologies for Tooele Army Depot-North Area (continued)

FaTarsis~
L) A LULLDD

Excavation with Off-Site Treatment/Disposal Incineration
Landfill

*eliminated from consideration. Not technically implementable because of the great depth to bedrock
(hundreds of feet to 1,000 feet) and gravelly alluvium underlying the OUs,

*Eliminated from consideration. Not technically implementable because of the great depth to
groundwater (hundreds of feet) beneath the QUs,

groun
‘Eliminated from consideration. UXO is not present at the six sites in this feasibility study.

2.3 CONTAINMENT

Containment technologies employ physical barriers to limit the mobility of soil contaminants.
Containment technologies may include the following:

® Sheet Piling

* Grout Curtain

¢ Surface-Runoff Controls
* Capping

Because of the extreme estimated depth to solid bedrock (hundreds of feet to over 1,000 feet)

apd ﬂ'\ﬂ grnvp"v r\nh'lrp n{" thﬂ '_‘h"lnn“rn underhnng ﬂ-\e OUS, Shcet pﬂ'hg and grout Cm-tam

techniques would be impractical for limiting mobility of soil contamination where it may exist
in the six sites covered in this FS. Consequently, these two remedial technologies are not
considered further. Surface-runoff controls and capping techniques are discussed below.

2.3.1 Surface Runoff Controls

.
tn roarnitta
‘This containment technique would use surface grading, lined ditches, and/or pipes 1o rer

surface-water runoff around the contaminated area. This action would reduce the risk due to
migration of soil contaminants to other environmental pathways by (1) reducing surface water
transport of waste constituents through erosion and (2) reducing infiltration of storm water

runoff into the contaminated soils and the cnhcpqnpnt leachlng of contaminants from the soils.

Surface-runoff controls reduce the mobility of soil contaminants, but do not reduce the
toxicity or volume of contaminants. Long-term maintenance of surface-runoff controls is
necessary.

2-3




2.3.2 Capping

The general purpose of site capping is threefold: (1) to eliminate surface transport of waste
constituents through erosion, (2) to eliminate the potential for direct contact (by humans,

fauna, and flora) wu:h waste material, and (3) to minimize infiltration of precipitation and the
subsequent leaching of constituents from buried waste materials.

Capping is frequently used as a method of site remediation for a variety of waste materials,
particularly when waste removal is impractical because of the risk of increased public
exposure, the type of waste constituent, or the overall cost. A cover system may also be
appropriate for capping residual soils after wastes and highly affected soils are removed.

Capping reduces the mobility of soil contaminants but does not reduce the toxicity or volume

St RN 2LIMRSIL3LS WA WAL RAJARllllldllle WL AV LW il WU bdaL

of sml contaminants. Long-term enforcement of institutional controls (described in Section
2.2) and maintenance of the cap are necessary to protect the integrity of the cap.

The engineering of a cap is based on the contaminants vf concern and site-specific conditions
(e.g., the soil type, climate, topography, etc.). There are a number of different cap materials
and-designs available, including asphalt or concrete caps. A few additional types of caps are

described below.

2.3.2.1 Clay Caps

renaratinh concicting onf nrgﬂinn and comnactinn fallawed hy

I IITQ fP(‘hnﬂl nvnlvpc baSv pnw SOV VUVLLGIOLLLLS, VI plddiiis Qi Wulipal \-I.u.ul LV Y WAL Uy

A& AAAF uwuau;v;u u; TUSLF el

placement and compaction of a clay layer to achieve a hydraulic conductivity on the order of
1 x 107 centimeter per second (cm/sec). A typical clay layer thickness is 2 feet. The clay
layer is then covered with a topsoil layer and seeded to establish vegetation. The clay layer

m v m ™ tinn nf mracinitat t+h h th
provides a low-permeability barrier that minimizes infiltration of precipitation through the

wastes. Revegetation helps reduce surface erosion and minimize groundwater recharge by
diversion and evapotranspiration of precipitation. Where minimization of direct contact with
waste constituents is the primary concern, cover soils alone can be utilized (soil cap).

2.3.2.2 Synthetic Membranes

Thig technalnovy inuehvrcs agrading l-u: chn 'Fn"

A ALAvT I.UUALILUIUEJ 441Y¥ 1 5 uuuxs L3 LW AWF1LE L
sandwiched between two layers of sand. A layer of topsoﬂ is then placed on top and seeded
to establish vegetation. The bottom sand layer provides a cushion for the synthetic

membrane, which is usually a flexible polymeric material. The sand layer above the

Tha tancnil mrntante th
membrane provides a drainage layer for infiltrated precipitation. The topsoil protects the

membrane from surficial activities, while the vegetation provides erosion control. Synthetic
membranes are most frequently used in conjunction with other cover media to form
multi-media covers.




2.3.2.3 Multi-Media Covers

This technology involves placement of a clay layer with a permeability of 1 x 107 cm/sec

over the waste, A Qvnfhf‘flr‘ membrane sandwiched between two sand 1 lmmrc ig pluu\.-u on tuy

of the clay. Fill mater1a1 to be seeded with shallow-rooted vegetation is then placed on top of
the upper layer. This technology consists of two low-permeability liners to minimize
infiltration, as well as sand layers to cushion the synthetic membrane and provide drainage.

The cost of installing a cap varies with the type of cap materials and ranges from about $10
per square yard for an asphalt cap to $70 per square yard for a multi-media cap.

2.4 IN SITU TREATMENT

In situ treatment involves treating the contaminated soil in place until remediation levels are

meat
ALdWr b o

2.4.1 Biodegradation

In situ biodegradation involves enhancement of naturally occurring and amended soil-borne
microorganisms capable of metabolizing organic contaminants. The wastes are either
consumed as an energy source or broken down by enzymes secreted by the microorganisms.
Aerobic biodegradat.uu processes take p ym»c in the p presence of o OXygen and result in the
formation of carbon dioxide, water, and cell protein. Anaerobic biodegradation processes
take place in the absence of oxygen and result in the formation of methane, carbon dioxide,
and cell protein. In situ biodegradation decreases the toxicity mobility, and volume of
orgamc soil contamination Lh.l.uusu contaminant destruction. Dtuucgi adation may pruu‘uce
secondary organic byproducts that may or may not be toxic. For example, anaerobic
biodegradation of trichloroethylene may produce vinyl chloride, which is toxic.

Oxygen (for aerobic bi )} and nutrients, including nitrogen and phosphorus, are
essential to microbial growth. However, oxygen and/or nitrogen and phosphorus are often
deficient in natural soils, resulting in a growth-limiting environment. General limitations of
in situ biodegradation usually center around the effective delivery of oxygen, nitrogen (in the

s 1 i ared mhacnhameio ¢t tha aoanas srhasa stlan nmcdo ot e e
form of nitrate or ammonia), and phosphorus to the areas where the contamination exists.

In situ bioremediation is effective for treating a broad spectrum of waste types, but is not
recommended for treating metal wastes, which are often toxic to microorganisms.
Compounds considered amenable to bioremediation include halogenated aliphatic compounds,
nitrated compounds, heterocyclics, simple nonhalogenated aromatics, polynuclear aromatics,
and polar nonhalogenated organic compounds. Bioremediation has demonstrated limited
effectiveness toward nonpolar halogenated aromatics, PCBs, dioxins, furans, halogenated
phenols, cresols, amines, thiols, and other polar aromatics. Bioremediation is ineffective
toward halogenated cyclic aliphatics, ethers, esters, and ketones.
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In situ biological treatment for PCBs does not trigger TSCA requirements for treatment if the
PCB disposal occurred before February 17, 1978. Extensive treatability testing should be
conducted prior to applying in situ bioremediation since studies have shown enhanced PCB
mobility in soil through transport on particulates as a result of aeration and nutrient addition
to the subsurface (EPA, 1990a). This phenomenon should be considered when potential
groundwater contarnination is a concern.

Implementability concerns include efficient delivery of oxygen (for aerobic biodegradation)
and nutrients to microorganisms in areas where contamination exists. Generally, it is
desirable for a site to have a highly permeable soil/aquifer composed of a relatively
homogeneous matrix so that oxygen and nutrients can be easily and reliably delivered to areas
where needed.

Treatability testing should be conducted to determine potential applications and limitations of
the technology at a particular site. Of particular importance are the identification of
biodegradation byproducts, the time required for cleanup, the level of cleanup attainable, and
the cost of ¢leanup.

Costs associated with in situ biodegradation are very site-specific and can only be détermined
after treatability testing. In general, in situ biodegradation is a very cost-effective remedial
technology at sites where conditions are suitable.

2.4.2 Radio-Frequency Heating

Radio-frequency heating uses electromagnetic energy in the radio-frequency band to heat soil
rapidly and uniformly to a temperature range of 150 to 200 °C. The heating is performed by
energizing an array of electrodes that are emplaced in boreholes drilled through the soil. The
heat encourages volatilization of organic contaminants. Contaminants are then recovered
through soil-vapor extraction (see the description of Soil-Vapor Extraction below). This
innovative technology has been demonstrated in the field for a site with petroleum
hydrocarbon contamination from a jet fuel spill (ITT Research Institute, 1992).
Approximately 94 to 99 percent of the aliphatic and aromatic hydrocarbons were recovered
during this demonstration,

Laboratory studies have also been conducted for the removal of PCBs from soil (ITT
Research Institute, 1992). A sandy soil and clayey soil were each spiked with PCB 1242 to
an initial concentration of 1,000 to 1,250 parts per million (ppm). Recovery using radio
frequency heating was 48 to 99.7 percent.

This technology reduces contaminant volume through contaminant recovery. Secondary
treatment of the recovered contaminants is necessary for permanent reductions in contaminant
toxicity and mobility.
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2.4.3 Soil Flushing

Soil flushing is an in situ treatment process that uses a flushing system and groundwater
extraction wells to recover organic or metal contaminants from soil. Flushing water is
sprayed over the contaminated soil to leach contaminants from the soil. The flushing solution
carries the contaminants to groundwater. Downgradient groundwater-extraction wells then
recover the contaminants. Depending on contaminant properties, acids, bases, or surfactants
may be added to the flushing water to aid in contaminant recovery.

Soil flushing is most appropriate for sites with (1) subsurface-soil contamination that extends
vertically to groundwater, (2) shallow groundwater that has already been contaminated by
leaching from the contaminated soil, (3) permeable soils that are contaminated with only a
few specific chemicals, and (4) a homogeneous soil/aquifer system in which subsurface
contaminant transport can be predicted. Soil flushing would not be appropriate for the sites at
TEAD-N because of the great depth to groundwater at the sites (hundreds of feet). Also, soil
contamination at the sites is believed to be largely surficial, and groundwater is not known to
be contaminated. Treatment of so0il contamination under these conditions is much more
practical through excavation or other treatment techniques.

2.4.4 Soil-Vapor Extraction

Soil-vapor extraction (SVE) involves the removal of volatile organics from the soil matrix by
mechanically drawing air through the unsaturated layer. As the air is pulled through the soil,
the equilibrium that exists among the organic compounds distributed on soil particles, in soil
moisture, and in soil gases is disturbed. Soil gas laden with volatilized organic compounds is
replaced with fresh air, causing additional contaminant mass to volatilize from soil particles
and soil moisture into the soil gas. This process typically includes a series of vertical
extraction vents connected by a common manifold to an extraction pump or blower. SVE
reduces contaminant volume through recovery of contaminants. Secondary treatment of the
recovered contaminants is necessary for permanent reductions in toxicity and mobility of the
contaminants.

A determination as to whether SVE may be appropriate for a given site is based on the soil
contaminant characteristics. Chemical parameters of interest include the Henry's Law
Coefficient (Hc), vapor pressure, octanol-water partition coefficient, and solubility. SVE can
effectively extract compounds with Hc values greater than 0.001, including less-volatile
hydrocarbons such as gasoline, diesel fuel, kerosene, and heavy napthas.

An evaluation of soil characteristics is also necessary to determine whether SVE may be
appropriate at a given site. Soil parameters of interest include soil permeability, porosity,
and moisture. SVE has demonstrated good performance in removing volatile organics from
soil with permeabilities ranging between 10* and 10°® cm/sec. The radius of influence
depends upon soil density and soil porosity, but varies usually between 15 to 100 feet. If
information on soil parameters is not available, these data may be collected during a
treatability test.



Treatability testing is necessary to determine the design and to predict the cost of a SVE
system. SVE costs vary depending upon the distribution and concentration of the
contaminants, contaminant properties (e.g., Hc, vapor pressure, solubility), and soil
properties (e.g., permeability, porosity, moisture content) because these factors determine the
number of SVE extraction vents, blowers, and type of air emission controls needed.

Because of hazards associated with accidental detonations, placement of SVE vents may not
be practical at sites containing buried ordnance. Otherwise, SVE is a straightforward
operation using readily available equipment. The availability of qualified SVE equipment
vendors should present no significant problems. SVE costs strongly depend on whether
off-gas treatment is required and whether any wastewater is generated at the site. SVE
treatment costs are typically $50 per ton; however, costs can range between $10 per ton (for
a large remediation project with no off-gas treatment and no wastewater generated) and $150
per ton (for a small remediation project with off-gas treatment and generated wastewater).

2.4.5 Stabilization

In situ stabilization techniques use mechanical mixers to distribute a solidifying agent (e.g.,
cement) into the soil. Hardening of the solidifying agent binds the soil contaminants into a
solid matrix. Adequate mixing and contact of the setting agent with the soil contaminants and
proper hardening are necessary for this technology to be effective. Stabilization reduces the
mobility, but does not reduce the toxicity or volume of soil contaminants. Stabilization
generally results in a soil volume increase. As with the other in-situ treatment methods, the
cost of in situ stabilization is site-specific. Stabilization is described in more detail in Section
2.5.8.

2.4.6 Yitrification

In situ soil vitrification involves melting contaminated soil to bind the waste into a glassy,
solid matrix that is resistant to leaching. In situ vitrification was originally developed for
treatment of radioactive wastes, although it has potential for use with soils contaminated with
heavy metals, inorganics, and organic wastes.

In situ vitrification consists of placing electrodes in the soil and constructing trenches filled
with a flaked graphite and glass-frit mixture to connect the electrodes in an X pattern.
Voltage is then applied to the electrodes, and the graphite/glass-frit mixture is quickly heated
to 3,600 °F, which is well above the melting point of soil (2,000 to 2,500 °F). A molten
zone expands horizontally and vertically to encompass the volume between the electrodes. As
the soil melts, organic wastes are pyrolized and combust when they come in contact with air.
High temperatures at the soil surface virtually complete combustion of the organics in the
gases. Noncombusted volatiles are collected in an off-gas hood for treatment. Contaminants
that do not volatilize remain in the molten soil and become part of the glass and crystalline
product after cooling. When the desired vitrification depth is reached, the electrodes are
turned off and the molten soils are allowed to cool. Cooling and solidification of the molten
mass results in a reduction of the contaminated volume.
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In situ vitrification tests have been completed on an engineering-scale (0.5 to 1.0 tons of
soil), a pilot-scale (10 tons of soil), and a large-scale (400 to 800 tons of soil). Test results
have shown that 99.99 percent of volatile heavy metals are trapped in the vitrified mass or
removed by the off-gas system. Although in situ vitrification appears to be a promising
technology, a fire occurred in a soil vitrification during a large-scale test at a Superfund site
(Hazmat World, August 1991). Following the fire, the sole marketer of the technology
suspended large-scale commercial operations. This technology is again available.

2.5 EXCAVATION WITH ON-SITE TREATMENT AND DISPOSAL
2.5.1 Biological Treatment

For soil affected by organic constituents, biological treatment may be an appropriate
alternative. Biological treatment techniques include batch reactors for slurried soil, land
farming, and composting. Ordinarily, this process requires nutrient supplements of oxygen,
nitrogen, and phosphorus. As necessary, microorganisms can be added to the soil. Nutrients
and microorganisms may be applied either to a batch reactor of slurried soil or by spraying
onto land-farmed or composted soil. For batch treatment, soil is wetted into a pumpable form
and supplemented in an above-ground reactor(s) for mixing. Afterward, the soil is spread
over a lined surface for the biological reaction to occur. In land farming, nutrients, oxygen,
water, and possibly microorganisms are added to soil that has been spread over a lined
surface. Oxygen is supplied by ambient air added by routine mixing of the soil, during which
the other amendments are added by spraying. The soil is supplemented as needed until
proposed treatment standards are met. In composting, a small percentage (< 10 percent) of
biodegradable waste is added to a compost of highly biodegradable and firm material (e.g.,
chopped hay, wood chips, etc.) (EPA, 1988b).

Biological treatment is not effective for removal of inorganic constituents or nonbiodegradable
organics. This technology is also ineffective if concentrations of inorganic or organic
constituents are sufficiently high to be toxic to the microorganisms. Many chlorinated
organic constituents cannot be treated by this technology. This is because the aerobic
conditions typically established for both batch-slurry and land-farming applications are not
conducive to the anaerobic microorganisms capable of metabolizing chlorinated compounds.
Modifications can be made, however, to batch and land-farming techniques in order to
establish anaerobic conditions, but commercially available vendors who perform this service
are limited.

Composting of soil that is contaminated with explosives such as trinitrotoluene (TNT),
cyclonite (RDX), and HMX is an innovative technology that shows potential as an alternative
to incineration (USATHAMA and Roy F. Weston, Inc., 1990). Composting of explosives
may also be less expensive than incineration (USATHAMA, 1991). -

Biological treatment uses contaminant destruction to reduce the toxicity, mobility, and volume
of biodegradable organic contaminants. Some considerations for biological treatment of soil
include treatability testing, space for spreading of soil, shelter or containment of runoff and/or
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leached water, and temperature/weather conditions. Costs for batch reactor and land-farming
treatment typically range from $40 to $70 per cubic yard of soil treated.

2.5.2 Chemical Extraction

Chemical-extraction processes are used to separate contaminated soils into organic, water, and
solid-phase fractions. Chemical extraction uses contaminant recovery to reduce contaminant
volume. Secondary treatment of the recovered contaminants is necessary for permanent
reductions in contaminant toxicity and mobility, Critical-fluid extraction and the
Basic-Extraction Sludge Technology (BEST) process are two types of chemical-extraction
technologies.

Critical-fluid extraction technologies use liquified gasses (usually carbon dioxide, propane,
and/or butane) to extract organic contaminants from excavated soil. Using a continuous
process, contaminated material is fed into an extractor while liquified gas flows
countercurrently through the extractor, making nonreactive contact with the material. Clean
material is removed from the extractor while the mixture of solvent and organic contaminant
passes into a separator, where the solvent is vaporized and recycled. Organic contaminants
are drawn off as a concentrate for further treatment or disposal (EPA, March 1990).

As part of the Superfund Innovative Technology Evaluation (SITE) program, a pilot-scale
application of critical-fluid extraction was conducted at a Superfund site. Although organic
contaminant extraction efficiencies were reportedly high, critical-fluid extraction operations
experienced difficulties such as cross-contamination of the extraction system, retention of
solids in system hardware, and foaming in receiving tanks (EPA, November 1990). Critical
fluid extraction system design and operation has since been improved, resulting in a
once-through mode of operation (i.e., no recycling of waste) to achieve required treatment
levels and a greater than 99 percent extraction efficiency in full-scale operations (CF Systems,
January 1992).

The BEST process uses aliphatic amines to break down organic suspensions and emulsions in
sludges and contaminated soils. The BEST process consists of a cold stage followed by a hot
stage. In the cold stage, sludges or soils are mixed with the refrigerated extractant to form a
mixture at about 40 °F. After an appropriate residence time is completed, the solids in the
mixture are separated from the liquid. Precipitated metal oxides, formed because of the
alkaline nature of the extractant, are removed with the solids. The liquid is then heated in the
hot stage, causing the liquid to separate into two phases: (1) solvent/water phase and (2)
solvent/oil/organic phase. These two phases are then recycled back into the treatment process
(EPA, 1988b). The produced phases require further treatment prior to disposal.

The BEST process is potentially effective in treating soils containing organic contaminants,
including PCBs. Performance can be influenced by the presence of detergents and
emulsifiers, system pH, and the reactivity of the organics with the solvent.

The BEST technology is modular, allowing for on-site treatment. The only commercial-scale
BEST process unit built (70 tons per day) was designed to treat pumpable oily sludges and
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was used at the General Refining Site near Savannah, Georgia. A pilot-scale demonstration is
being conducted as part of the SITE program to treat sediments containing PCBs and
polynuclear aromatic hydrocarbons (PAHs) at the Grand Calumet River Superfund Site in
Gary, Indiana (Resource Conservation Company, May 1992). Reportedly, two full-scale
critical-fluid solvent extraction systems are in operation, and a third full-scale unit is proposed
for a remediation of an EPA Region VI Superfund site (CF Systems, January 1992).

Unit costs for chemical-extraction systems will depend upon the technology used and the type
and volume of waste treated. Approximate critical-fluid solvent extraction unit costs range
between $100 to $450 per ton of material processed (EPA, August 1990). Unit costs for the
BEST process typically range between $100 per ton for sludge (70 ton per day processed) to
$500 per ton for soil (25 tons per day processed) (Resource Conservation Company, October
1991).

2.5.3 Dechlorination

Chemical dechlorination is a detoxification process that reduces the toxicity, mobility, and
volume of soil contamination. Chemical dechlorination uses potassium polyethylene glycolate
(KPEG) to dehalogenate certain classes of chlorinated organics, including PCBs,
tetrachlorodibenzo-p-dioxin (TCDD), and some herbicides from liquids, soils, and sludges.
Chemical dechlorination occurs by way of a nucleophilic-substitution process. In the KPEG
process, contaminated materials and reactant are added to a steam-jacketed mixer. Steam (80
pounds per square inch) circulates through the mixer jacket, while the mixer is rotating at 60
revolutions per minute (high speed). The KPEG process can be modified using the alkaline
metal polyethylene glycol (APEG) process. In the APEG process, the reaction can be
catalyzed using dimethyl sulfoxide (DMSO), which increases the rate of the reaction by
increasing the alkalinity of the KPEG. The DMSO also aids in the extraction of the
contaminant from the soil. Mixer contents are maintained at 150 °C for 4 hours, after which
the steam generator and mixer are shut down and the contents are allowed to cool. After
cooling (approximately 8 hours), treated materials are neutralized and discharged.

Principal components for a field-scale KPEG treatment system includes the mixer, liquid
reagent loading system, steam generation system, nitrogen system, process cooling system,
ventilation system, and a condensate collection system. Soil and debris must be sized in
order to screen particles greater than 0.5 inches, which can jam the mixer.

Results of field-scale KPEG demonstrations have shown that PCBs can be reduced from
levels in excess of 3,500 ppm by an average of 99.84 percent (99.58 to 99.98 percent).
Products of the KPEG process have been shown to be nontoxic, nonmutagenic, and
nonbioaccumulative. PCB contaminated soils (greater than 50 ppm) may be disposed after
treatment using a method that can achieve a level of performance equivalent to incineration
[40 CFR 761.60(e)]. KPEG can achieve performance levels equivalent to incineration;
however, treatability studies are required to demonstrate that remedial objectives can be
achieved on a consistent basis for the material that is to be treated. Off-site facilities used to
treat PCB-contaminated materials must be permitted under TSCA. The KPEG process will
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result in substantial reductions of PCB concentration; however, residual levels may still
exceed the disposal requirements for hazardous waste landfills.

2.5.4 Detonation

If UXO is present at a site, one of the most viable alternatives would be to explode the
ordnance in place. Detonation would be done by military experts who specialize in ordnance
disposal. This technology is not applicable to the six sites in this FS, however, because UXO
is not present at these sites.

2.5.5 Incineration

Transportable (on-site) incineration reduces the toxicity, mobility, and volume of organic
contaminants through contaminant destruction. Transportable incineration technologies
primarily used for remedial application include rotary kiln incineration, infrared-thermal
treatment, and fluidized-bed incineration. The assessment of each technology must be based
upon individual considerations as they pertain to specific applications. Transportable
incinerators capable of accepting soils are generally of the rotary kiln type. The rotary kiln is
a cylindrical refractory-lined shell that is mounted on a slight incline. Rotation promotes
movement of waste through the kiln as well as enhancement of waste mixing. Rotary kilns
can incinerate solids, semi-solids, and liquids independently or in combination, and
pretreatment requirements are generally less than those for other types of hazardous waste
incinerators. Incineration efficiencies are very high when rotary kilns are coupled with a
secondary combustion chamber, with combustion temperatures ranging from 1,500 to

3,000 °F and residence times from a few minutes to a few hours. For these reasons, rotary
kilns are preferred for the incineration of various hazardous-waste residues.

Incineration of hazardous wastes is one of the most effective ways of detoxifying or
destroying organic compounds, including PCBs and chlorinated dioxins. However,
incineration is not an effective method of treating all waste materials. Waste materials
containing toxic elements such as arsenic, beryllium, nickel, copper, mercury, lead,
cadmium, and chromium are not destroyed by combustion, but are concentrated in the ash
residue. At operating temperatures between 1,600 and 2,200 °F, some metals such as
mercury and lead are volatilized and released into the flue gas. Thermally treated
hydrocarbons containing halogens (e.g., fluorine, bromine, and chlorine) form acid gasses
that cause corrosive attack of equipment (e.g., refractory brick, scrubber equipment, and
stacks) and may require scrubbing to prevent acid gas emissions. Wastes containing
phosphorus, cyanide, and alkali metals can also cause damage to incinerator equipment.

TSCA applies to mobile incinerators in the area of PCB treatment and disposal. TSCA
requires (1) destruction and removal of PCBs at 99.9999 percent efficiency; (2) continuous
monitoring of flow, temperature, and residence time in the secondary combustion chamber;
(3) continuous monitoring of oxygen and carbon monoxide; and (4) control of particulate and
hydrochloric acid emissions while PCBs are incinerated. A trial burn, demonstrating
satisfactory compliance with the above standards, is also required.
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Transportable incinerators are currently in use and planned for use at a number of CERCLA
sites. Incinerator mobilization, trial burn, and demobilization requirements are such that a
significant portion of the time and costs associated with on-site incineration are outside of
actual treatment. For example, the trial burn process for PCBs requires approximately 20 to
24 months. For these reasons, the demand for incineration and logistics regarding on-site
applications have combined to create a severe shortage of incineration capacity.
Consequently, it is not economically feasible to mobilize an on-site incinerator to a site unless
there are at least 10,000 cubic yards of material, with exceptions for extremely toxic
materials.

The cost for a transportable incineration unit consists of fixed costs (i.e., site preparation,
mobilization/demobilization, permitting, trial burn) and variable costs (i.e., labor, utilities,
system equipment capital use fees, laboratory analysis). Fixed costs are inherent in applying
a mobile system for on-site treatment and exist regardless of the quantity of waste to be
processed. Mobilization costs (fixed) will generally run in excess of $1,000,000, and
approximate variable costs will run between $300 and $600 per ton.

2.5.6 Physical Separation

Physical-separation processes include screening, classification, flotation, and gravity
concentration to separate fine soils from coarser ones. This reduces the volume of waste
stream requiring treatment. Since many contaminants may be adsorbed on fine-grained
materials, such as clay and organic matter, the coarse-grained portion of the waste stream
often may be returned to the environment or treated as nonhazardous waste. Secondary
treatment of the fine-grained portion is necessary in order to provide permanent reductions in
toxicity and mobility of the contaminants. The most appropriate solids separation
technologies for a given site depend upon several factors, including the following:

* Volume of contaminated soils
¢ Composition of soils, including particle size and percent clays

* Type of excavation equipment used, which determines the feed rate to solids separation
equipment

* Site location and surroundings (the available land area and ultimate or present land use
may limit the type of system that can be utilized)

2.5.7 Soil Washing

Soil washing is a method of extracting contaminants from excavated soil using a washing
solution. Typically, water is added to excavated soil in a washing unit to form a slurry. The
addition of surfactants, chelating agents, heat, and/or adjustment of the slurry pH may
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improve process efficiency. Soil and contaminant characteristics determine what, if any,
agents are added to the washing solution. Treatability testing may be necessary to optimize
soil-washing conditions.

The slurry is subjected to intense mixing so that aggregates are broken up into coarse solids
(e.g., sand and gravel) and fine particles (e.g., silts and clays). Since many contaminants
partition to a fine size fraction of soil (i.e., particle size less than 38 microns), recovery of
the cleansed coarse solids results in a significant reduction in the volume of the contaminated
soils. Secondary treatment of the recovered fines and washing liquid is necessary to provide
permanent reductions in toxicity and mobility of the contaminants.

Soil washing is usually applied to soils that are predominantly sand and gravel. An economic
reduction in waste volume is difficult to achieve for soils containing appreciable amounts of
silts, clays, and humic material. In general, the fraction of soils finer than 38 microns (400
mesh) should not exceed 20 to 30 percent by weight for soil washing to be effective (BioTrol,
October 1991).

Contaminant levels in washed soil are generally 90 to 99 percent lower than in the feed soil;
however, removal rates are dependent upon the type of contaminant, initial contaminant
levels, and soil matrix. Soil-washing systems can be tailored to remove both organic and
inorganic contaminants including metals, petroleum hydrocarbons, polynuclear aromatic
hydrocarbons (PAHs), solvents, pentachlorophenol, and PCBs.

The areal and vertical distribution of soil contamination is used to estimate the level of effort
and time required to excavate the wastes. Once excavated, soil washing is a straightforward
operation that has been conducted at numerous waste sites. The availability of soil-washing
vendors should not hinder implementation of this remedial alternative.

Soil-washing system operations are usually continuous using 3 shifts per day, 7 days per week
for the duration of the project. The utility requirements of soil-washing systems typically
include 500 amps of 460-volt three-phase power and 25 to 100 gallons of makeup water per
minute during process water recycle. Approximately 1 acre is needed for soil stockpiles,
screening, and treatment for a full-scale system.

Soil-washing is considered a cost-effective alternative for the remediation of large quantities
of soil, usually in excess of 10,000 tons. Capital costs for full-scale system (20 tons per hour
unit) startup can be expected to range from 3 to 5 million dollars. Unit operating costs
typically range from $40 to $50 per dry ton of soil, excluding site excavation, debris
removal, and residual treatment and/or disposal.

2.5.8 Stabilization

Stabilization is a treatment process designed to improve the handling and physical properties
of a waste, generally through solidification of the waste into a monolith. Stabilization
technologies have been most effective when treating inorganic wastes and are commonly used

to achieve a leachate-based performance standard, such as the Toxicity Characteristic
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Leaching Procedure (TCLP). Stabilization can be performed in-situ or on excavated
materials. Stabilization reduces contaminant mobility but does not reduce contaminant
volume or toxicity. Solidification generally results in a volume increase.

Cement-based stabilization involves the mixing of waste materials with Portland™ cement,
usually Type I, and water. Although used primarily as a setting agent, Portland™ cement can
chemically immobilize metals, forming relatively insoluble metal hydroxides and carbonates.
Flyash, sodium silicate, bentonite, or proprietary additives can be added to cement to improve
the strength and chemical resistance of the product (EPA, June 1986). The final product will
depend upon the type and amount of reagent added but may vary from a granular, sotl-like
substance to a cohesive solid.

Pozzolanic-based stabilization involves the mixing of waste materials with siliceous or
aluminosilicate materials and a setting agent. Common pozzolans include flyash, pumice,
lime kiln dust, and blast furnace slag. The primary containment mechanism of wastes treated
with pozzolans is physical entrapment of contaminants in the resuiting matrix. During
pozzolanic-stabilization of PCBs, there is some evidence that hydroxides are substituted on the
biphenyl ring causing a dechlorination reaction, resulting in a dechlorinated product that is
less likely to be as toxic as the parent molecule (EPA, August 1990b). Polyvalent metal ions
from the waste solution, or setting agent, act as initiators of silicate precipitation and/or
gelation. The solid that is formed varies from a moist, clay-like material to a hard, dry solid
similar in appearance to concrete.

Stabilization is a proven and effective technology for treating soil and waste materials
containing metals, and has been used at numerous waste sites including Superfund sites.
Cement, however, is not compatible with all waste materials. Acidic or acid-producing
materials such as sulfides can destroy concrete after setting by reacting with carbonates and
hydroxides. Additionally, oil, grease, or large amounts of fine wastes such as silts and clays
can interfere with waste bonding and can lower the strength of the final product (EPA, June
1986). Materials such as sodium borate, calcium sulfate, potassium bichromate, and
carbohydrates can interfere with the formation of calcium silicate and aluminum hydrates
needed to promote pozzolan bonding reactions. For these reasons, thorough treatability
testing is recommended whenever stabilization is considered for treating waste.

Detailed characterization of OU sites and wastes during treatability testing would precede
implementation of remediation activities to determine the level of effort and time required to
excavate the wastes. Once excavated, waste stabilization is a straightforward operation using
readily available earthwork equipment. The availability of qualified stabilization vendors
should present no significant problems.

Stabilization costs vary depending upon the volume of waste, physical/chemical characteristics
of the waste, the amount of stabilizing reagent used, and whether stabilization is performed in

situ, on excavated soils, or in drums. Typical unit-stabilization costs range between $30 per
ton for in situ stabilization to $225 per ton for in-drum stabilization (EPA, 1986).
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2.5.9 Thermal Desorption

Thermal-desorption systems are physical-separation processes that remove contaminants from
soils by mixing soils in the presence of a stream of heated air or indirectly contacted with a
heated fluid to volatize and remove organic contaminants from excavated soil. Depending
upon the technology used, contaminated media are heated to temperatures ranging from 200
to 1,000 °F. Air, combustion gas, or inert gas is used as the transfer medium for the
vaporized contaminants. Thermal desorption is not incineration since destruction of organic
contaminants is not the desired result, although the higher temperatures of some systems will
result in localized oxidation and/or pyrolysis. Off-gases may be burned in an afterburner,
condensed to reduce the volume to be disposed, or captured by carbon adsorption beds.

Thermal desorption has been proven effective in bench-scale through full-scale applications
for treating contaminated soils containing volatile organic compounds (VOCs), semi-volatile
organic compounds (semi-VOCs), and PCBs. Thermal desorption is not effective in
separating inorganics from soil; however, volatile metals may be removed by higher
temperature thermal-desorption systems,

Soils suitable for thermal desorption must be appropriately sized (soil particles less than 1 to
3 inches in diameter) and preferably of low moisture content since soils with relatively high
moisture content require longer residence times to drive off the excess moisture prior to
desorption and volatilization of organic compounds.

The areal and vertical distribution of soil contamination is used to estimate the level of effort
and time required to excavate the wastes. Once excavated, thermal desorption is a
straightforward operation.

Most thermal-desorption units are mobile and are transported on flat-bed trailers. Space
requirements for on-site thermal desorption equipment is typically 50 feet by 150 feet,
exclusive of space requirements for material handling and decontamination. A source of
readily available water and 440-volt, three-phase electrical service is also required. Thermal
desorption technologies are currently in use and planned for use at a number of CERCLA
sites. The demand for thermal-desorption technologies and logistics regarding on-site
applications have combined to create a severe shortage of thermal-desorption capacity. It is,
therefore, not economically feasible to mobilize a thermal-desorption unit unless there are at
least 10,000 cubic yards of material.

Mobilization and demobilization costs for a full-scale thermal desorption unit are
approximately $1,000,000 exclusive of any treatability testing and engineering design. Unit
processing costs vary depending upon the technology used, but can be expected to range
between $300 and $800 per ton.

2.5.10 Volatilization/Venting

Soil containing VOCs may be spread over a lined surface to allow VOCs in the solid or liquid
phase to transfer to the gaseous state. In the gaseous form, the VOCs are removed from the

2-16



soil as they diffuse to the soil surface and are advected by wind or vacuum currents. This
volatilization process may be enhanced by routinely tilling the soil to expose VOCs to the
surface or by inducing advection within the soil by introducing air and/or creating a vacuum.
The vapors may then be coliected and treated, depending on regulatory requirements for air
emissions. Costs for this technology range from $20 to $50 per cubic yard. This treatment
technology is not applicable for removal of nonvolatile organic or inorganic constituents.

2.6 EXCAVATION WITH OFF-SITE TREATMENT/DISPOSAL

This response action would involve the removal of contaminated soils exceeding remediation
levels. The soils removed would be sent to an off-site facility for treatment and disposal.
Clean backfill would be required to replace removed soils.

2.6.1 Off-Site Incineration

Commercial incineration (off site) is used to detoxify a waste material by destroying the
organic portion of the waste. Commercial incinerators capable of accepting soils are
generally of the rotary kiln type. The rotary kiln is a cylindrical refractory-lined shell that is
mounted on a slight incline. Rotation promotes movement of waste through the kiln as well
as enhancement of waste mixing. Rotary kilns can incinerate solids, semi-solids, and liquids
independently or in combination, and pretreatment requirements are generally less than those
for other types of hazardous-waste incinerators. Incineration efficiencies are very high when
rotary kilns are coupled with a secondary combustion chamber, with combustion temperatures
ranging from 1,500 to 3,000 °F and residence times from a few minutes to a few hours. For
these reasons, rotary kilns are the preferred method for treating various hazardous-waste
residues.

Incineration of hazardous wastes is one of the most effective ways of detoxifying or
destroying organic compounds, including PCBs and chlorinated dioxins. However,
incineration is not an effective method of treating all waste materials, Toxic elements such as
arsenic, beryllium, nickel, copper, mercury, lead, cadmium, and chromium contained in
waste materials are not destroyed by combustion, but are concentrated in the ash residue. At
operating temperatures between 1,600 and 2,200 °F, some metals such as mercury and lead
are volatilized and released into the flue gas. Thermally treated hydrocarbons containing
halogens (e.g., fluorine, bromine, and chlorine) form acid gasses that cause corrosive attack
of equipment (e.g., refractory brick, scrubber equipment, and stacks) and may require
scrubbing to prevent acid gas emissions. Wastes containing phosphorus, cyanide, and alkali
metals can also cause damage to incinerator equipment.

Current constraints regarding the application of commercial rotary kilns include available
capacity and the type of wastes that are acceptable. Soils are generally not preferred because
of their high ash content and low British Thermal Unit (BTU) value. PCB-contaminated soils
may be disposed of by incineration at a TSCA-permitted facility. Incineration of PCB
contaminated materials must achieve 99.9999 percent destruction and removal efficiency.
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Off-site incineration is cost effective when applied to materials with high contaminant
concentrations and relatively low volumes. Current unit incineration costs at a
RCRA-approved facility run between $0.45 and $2.10 per pound, excluding transportation
and all preprocessing.

2.6.2 Off-Site Landfilling

Off-site landfilling of wastes involves the excavation, transport, and disposal of wastes in an
approved landfill. Hazardous wastes (RCRA listed and characteristic wastes) must be
disposed of in an approved RCRA hazardous-waste landfill and are subject to land disposal
restrictions (LDRs). PCB-contaminated soils (greater than 50 ppm) can be disposed of in a
TSCA-approved landfill. Soils contaminated by low-level radioactive materials can be sent to
an off-site NRC-licensed disposal facility. Other off-site disposal alternatives for low-level
radioactive waste include licensed underground mines or ocean disposal. Nonhazardous
wastes may be disposed of without treatment in an industrial or municipal landfill subject to
acceptance of the waste by the landfill and State Regulatory Authority.

Hazardous wastes may require pretreatment at a RCRA-licensed treatment facility to meet the
LDRs for disposal at 2 RCRA landfill. Low-level radioactive wastes may also require
pretreatment to meet NRC disposal requirements. The need for pretreatment depends upon
the constituents, concentrations, compatibilities, and physical/chemical properties of the
waste. Pretreatment may include neutralization (acids/bases), stabilization (metals),
incineration (halogenated organic compounds [HOCs] greater than 1,000 ppm), or flash point
reduction/detonation (explosives). Excavation and removal of waste from a site can eliminate
the contamination at a site and the need for long-term monitoring. Off-site landfilling is a
potentially effective remedial alternative for the disposal of all types of wastes dependent upon
required pretreatment and landfill acceptance of the wastes. Permanent reductions in
contaminant toxicity, mobility, or volume are dependent upon the pretreatment and disposal
practices of the receiving facility.

The biggest drawbacks to excavation and removal of wastes for off-site landfilling are the
potential hazards associated with worker exposure during excavation and handling of the
wastes, public exposure during transport of the wastes, and long-term liability for the wastes
at the disposal site. Accidental detonation of explosives or mixing of incompatible materials
would be of particular concern at sites suspected of containing buried ordnance or wastes of
unknown origin.

The areal and vertical extent of soil contamination is used to estimate the level of effort and
time required to excavate and dispose of the wastes. Once excavated and processed, waste
transport and off-site disposal is a straightforward operation that has been conducted at
numerous CERCLA sites. RCRA manifest requirements must be complied with for all
hazardous wastes shipped off-site (40 CFR Parts 262 and 263). The availability of landfilling
facilities should not hinder implementation of this remedial alternative.

The costs associated with off-site landfilling of OU wastes will depend upon the type of waste
involved (i.e., hazardous versus nonhazardous), the level of effort required to excavate the
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wastes, the level of effort required to pretreat the waste, the distance to the receiving disposal
facility, the mode of transportation, and prevailing transportation and landfilling fees. The
approximate unit cost for landfilling nonhazardous wastes ranges from $25 per ton to $50 per
ton and, for hazardous wastes, from $100 per ton (without treatment) to $250 per ton (with
treatment).
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3.0 OPERABLE UNIT 5

OU 35 is located in the maintenance area of TEAD-N and consists of two sites: the Former
Transformer Storage Area (Site 17) and the PCB Storage Building 659 (Site 33) (Figure 3-1).
Site 17 was formerly used for the storage and handling of transformers. Site 33 is currently
used for the storage of transformers and is operated under a TSCA permit. Potential
contaminants at these sites are PCBs.

3.1 FORMER TRANSFORMER STORAGE AREA (SITE 17)
3.1.1 Site Description

The Former Transformer Storage Area (Site 17) refers to Open Storage Lot No. 675B. The
lot is unpaved, but graveled, and covers an area of approximately 5 acres (350 by 600 feet).
A drainage ditch, which parallels the adjacent road, is present along the northern edge of the
lot. Lot 675B is currently used for the storage of vehicle-related equipment.

Ore of the responsibilities of TEAD-N has been the receiving, storage, maintenance, and
shipment of oil-containing electrical transformers and capacitors. Prior to 1979, thousands of
transformers and capacitors were stored at Site 17. Many of these transformers contained
PCB-contaminated oil. In 1979, all transformers were removed from the lot and either
properly disposed of or transferred to Building 659 (Site 33) for storage. Building 659 has
continued to operate as the storage facility for transformers since 1979.

3.1.2 Nature and Extent of Contamination

Following removal of the transformers in 1979, TEAD Facilities Engineering Division
reportedly collected surface-soil samples (O to 3 inches) at Site 17. TEAD personnel verbally
reported that the sampling results indicated that the soils contained less than 50 milligrams per
kilogram (mg/kg) total PCBs (EA, 1988). In February 1987, EA conducted a follow-up
sampling of the site to confirm the reported TEAD results because no permanent record of
these results could be obtained. Samples were collected from 30 grid point locations (Figure
3-2) at O to 6 inches in depth and were composited to form 6 samples (N-PCB-CST1 through
N-PCB-CST6). These six samples were analyzed for the PCB Aroclors 1016, 1221, 1232,
1242, 1248, 1254, and 1260 (EA, 1988). Analytical results from the EA sampling event
showed that two PCB Aroclors were detected in the samples. Aroclor 1254 was detected in
one soil sample at 0.019 mg/kg. (Although Aroclor 1254 was detected at 0.019 mg/kg, this
value is below the certified reporting limit (CRL) of 0.05 mg/kg, which was established
subsequent to the February 1987 sampling conducted by EA.) Aroclor 1260 was detected in
two samples at concentrations of 0.100 and 0.108 mg/kg, respectively.
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(Table 3-1). Because the soil concentrations used for risk analyses are based upon the
composite samples, a conservative approach was taken. It was assumed that all of the PCBs
detected in the composite originated -in one of the five individual samples so the composite

s
value was multiplied by five to obtain the risk calculation concentration of 0.5 mg/kg PCB

1260. Based on this information, the contaminant of concern at this site is PCB 1260.

Table 3-1. Analytical Resuits for Composite Soil Samples Collected at the Former

ey ey

| 20y P a2
Euu..yuuuct Suuusc Alcu |uu¢: 1 /}, revruury 4o, 170/

CST1 CST2 CST3 CST4 CST5 CST6
Parameter  (mg/kg) (mg/kg) (mg/kg) (mgkg) (mgkg)  (mg/kg)
Aroclor 1016  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aroclor 1254 ND ND 0.0191 ND ND ND
Aroclor 1260 <0.07 <0.07 <0.07 <0.07 0.108 0.10

Note.—ND indicates a compound not assigned a certified reporting limit (CRL) and not detected above
the analytical detection limit. The parameters listed were determined according to methods not certified by
USAEC.

Source: EA, 1983

3.1.3 Contaminant Fate and Transport

The chemical and environmental stability of PCBs, coupled with their strong adherence to
soils, results in relatively long half-lives especially for the more chlorinated isomers.
Although PCBs are highly persistent compounds exhibiting generally low volatilization rates,
photolysis and volatilization of PCBs are major removal processes over time. In addition,
PCBs may enter the atmosphere through adsorption to airborne particulates with removal
occurring through wet and dry deposition. The tendency of PCBs to adsorb to particulates

increases as the degree of chlorination increases.

Although PCBs are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid solubility and/or binding, and low water solubility. In
addition to the low bioavailability of PCBs in soils, the current physical nature of Site 17
(graveled storage lot) minimizes any likelihood of possible PCB bioaccumulation. During site
visits in November 1992 and June 1993, no vegetation or wildlife were observed at this site
except for a few weeds located in one corner of the lot.

Leaching of PCBs to the groundwater at Site 17 is highly unlikely because of the depth to
groundwater at the site (approximately 280 feet), the low concentrations of PCBs detected in
the soil, and the relative immobility of PCBs in soils. In addition, PCB soil cleanup levels
based on direct contact assumptions will generally provide sufficient protection of
groundwater (EPA, August 1990b).
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3.1.4 Summary of the Baseline Risk Assessment

The purpose of the Baseline Risk Assessment (BRA) is to evaluate potential human health
risks associated with the no-action alternative. The initial task of the assessment involves
identification of chemicals present at the site that pose a potential risk to human health based
on their prevalence and concentration in the environment and inherent toxicity. After
potential contaminants of concern are identified, a toxicity assessment is conducted to estimate
the relationship between the extent of exposure to a contaminant and the increased likelihood
and/or severity of adverse effects. Then, an exposure assessment is performed to evaluate the
pathways by which humans could potentially contact contaminants. The final task consists of
determining the magnitude and probability of current and future human health risks associated
with the contaminants of concern. This section summarizes the results of the information on
the BRA methodology and results.

3.1.4.1 Human Health Risk Assessment

As more fully discussed in the RI Report for TEAD-N (Rust E&I, 1994), the most likely
exposure pathways for PCBs at Site 17 are via dermal contact, incidental soil ingestion, and
inhalation of fugitive dust. However, fugitive dust emissions from Site 17 are minimal
because of the coarse nature of the sand and gravel covering the lot. The risk assessment
evaluates scenarios for both present land use and future land use conditions. Since there is no
construction planned for the Site 17 area, the construction worker scenario can be considered
a future case. Current base closure plans envision that the TEAD-N Maintenance Area, in
which Site 17 is located, will be utilized for industrial purposes by private firms or other
government entities. However, because of uncertainties over the future use of TEAD-N
property, possible future on-site residential use was also evaluated for Site 17.

Under the current land use condition, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker and possible future construction
worker are potentially exposed through incidental ingestion of soil, dermal contact, and
inhalation of fugitive dust. For the remaining current land use receptors, inhalation of
fugitive dust is considered the only complete, potential exposure pathway. Site 17 is part of a
large industrial complex at TEAD-N and, as such, is not currently available for locally grazed
cattle or homegrown produce; therefore, these pathways are not considered complete for the
current land use condition but are for the future residential scenario.

For the complete exposure pathways discussed above, two exposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 3-2 is the
arithmetic mean risk and is derived by using average exposure factors but using maximum
concentrations back calculated from the highest composite sample concentration (N-PCB-
CSTS5) for each pathway/site considered. The reasonable maximum exposure (RME)
description presented in Table 3-3 is the high-end risk. The RME is estimated by combining
upper bound values for exposure parameters and the concentrations back calculated from the
highest composite sample concentration, N-PCB-CST35, so that the result represents an
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exposure scenario that is both protective and reasonable (EPA, 1991a). For Site 17, a
conservative value of 0.5 mg/kg PCB was used as the soil concentration for both the average
and RME calculations. Both Tables 3-2 and 3-3 include carcinogenic and noncarcinogenic
risk estimates for all complete pathways.

At Site 17, all of the chronic, noncarcinogenic risk estimates meet the EPA goal for a
residual hazard index of 1 or less. In addition, all of the carcinogenic risks fall below or
within the EPA target range for residual risk of 1E-4 to 1E-6.

3.1.4.2 Ecological Risk Assessment

The ecological risk assessment for Site 17 was qualitative and did not include tissue sampling
or bioassays of the vegetation and wildlife, Site 17 is an open storage lot in an industrial area
of TEAD-N with gravel covering most of the site. The most likely wildlife inhabitants are
small mammals and birds. There is no indication that this area is a critical habitat for any
endangered or threatened species.

The contaminants of concern at Site 17 are PCBs. These compounds are toxic and
bioaccumulate to varying degrees, depending on the pathways., Very little is known about
their behavior in a terrestrial environment, their lethal and chronic affects, or their movement
up a food chain. This is mainly due to the interspecies differences in sensitivity to these
compounds that exist, even between species of biota that are related taxonomically. The
potential exposure pathways investigated included the uptake of contaminants by vegetation,
ingestion of the plants by small mammals or birds, and their consequent ingestion off-site by
raptors. The bioaccumulation mode! that was used in the risk assessment (proposed by
Thomas, 1981; modified by Fordham, 1991) used reproductive failure at the second and third
order consumer levels as benchmarks to obtain a PCB soil concentration that represented the
lowest level at which reproductive failure would occur due to this particular group of
contaminants. Using conservative maximum acceptable tissue levels and biomagnification
factors, the lowest concentration of PCBs in the soil that would cause a reproductive failure
was above the highest detected level of PCB contamination (see Section 5.1.7.2.4 of the Final
Remedial Investigation Report, February 1994).

Because the PCB concentrations in the soil were below the reproductive failure benchmark
value and all future land use scenarios used in the risk assessment included human activity,
the overall risk to ecological receptors on this site, and to the TEAD-N ecosystems as a
whole, appears to be minimal. Alterations to the trophic structure and ecological processes at
Site 17 or to the TEAD-N facility due to existing contaminants at Site 17 are unlikely.

3.1.5 Remedial-Action Objectives for Soils
The EPA's Guidance on Remedial Actions for Superfund Sites with PCB Contamination (EPA
August, 1990b) recommends that remedial action be considered when PCB levels exceed

1 ppm (1 mg/kg) for residential land use and 10 to 25 ppm for industrial land use. Available
data for Site 17 indicate that soil contamination is below the most stringent of these levels.



Furthermore, the available data for Site 17 indicate that the existing site soils qualify as clean
soil (having less than 1 mg/kg PCBs) under TSCA clean-up requirements, although clean soil
has not been intentionally placed in the site. Therefore, the following are the remedial-action
objectives for Site 17: (1) prevent human and environmental (i.e., fauna and flora) exposure
to soil contamination that is present at concentrations above risk-based remediation levels and
(2) prevent migration of soil contaminants that are present at concentrations above the risk-
based remediation levels to off-site receptors or to surface water and groundwater. The
Baseline Risk Assessment for Site 17 indicates that the current condition of the site meets the
remedial-action objectives.

3.1.6 Generai Response Actions for Soils

Although available data indicate that the current condition of the site meets the remediation
goals and, therefore, none of the soil needs remediation, the FS process indicates that
remedial technologies be identified. The following are the general response actions that are
available for Site 17 soil:

® No action

* Institutional controls

¢ Containment

* In-situ treatment

¢ Excavation with on-site treatment and disposal

* Excavation with off-site treatment and/or disposal

3.1.7 Identification and Screening of Remedial Technologies for Soils

A variety of remedial technologies are available for the soils at Site 17. Table 3-4 identifies
these technologies and screens them according to effectiveness, implementability, and cost.
The applicability of each technology depends on factors such as the remediation goals,
whether the technology is suitable for PCBs in soil at low concentrations (i.e., <1 mg/kg
[ppm] PCBs), and site characteristics. For this site, available data indicate that the current
condition of the site meets the remediation goals.

As a result of the screening in Table 3-4, the following technologies have been retained for
further consideration during the development of remedial alternatives for soils at Site 17:

* No Action

¢ Institutional Controls
—Deed Restrictions
-~Fences
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* Containment
~Capping

* In-Situ Treatment
—Stabilization

* Excavation Followed by On-Site Treatment and Disposal
—Stabilization

¢ Excavation Followed by Off-Site Treatment and Disposal
—Landfill Disposal
~Incineration

3.1.8 Development of Remedial Alternatives for Soils

Availal_)le data indicate that the soils at the site:

* Contain insufficient PCBs to require remedial action per EPA guidance (EPA, 1990b)
—For residential land use, the PCB action level is 1 ppm (mg/kg); for industrial land use
the PCB action level ranges from 10 ppm to 25 ppm.

*

* Qualify as clean under TSCA 7
—Existing soil qualifies as clean soil (having less than 1 mg/kg PCBs) under TSCA.

* Contain insufficient PCBs to create a human health or environmental risk exceeding EPA
guidelines
~Carcinogenic risk within or below 1E-4 to 1E-6.
—Noncarcinogenic risk hazard indices all below 1.

ARARs have been screened from the documents in Appendix A and Table 1-1. Table 3-5
summarizes ARAR choices for Site 17. These are analyzed further in Section 3.1.9.

Six remedial alternatives are being considered for this site:

Alternative 1: No Action. Site soil would remain in place.

Alternative 2: Institutional Controls. This alternative does not involve active remediation;
site soils would be left in place. However, this alternative would limit the potential for
human and fauna exposure to site contaminants by placing controls on access to the site.
These controls would include fences or other barriers, warning signs, and regular

surveillance. Deed restrictions would be developed for future protection in the event the
property were released to the public.
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Alternative 3: Soil Cover. This alternative involves placing a 10-inch-thick clean soil layer
over the site, covered by 2 inches of pit-run gravel. The soil layer is assumed to come from
-on-site. It would be analyzed to verify the absence of PCBs. This alternative does not
involve active remediation; site soils would be left in place beneath the cover. However, this
alternative would reduce the potential for current human and fauna exposure to site
contaminants by placing a soil cover over the site.

Alternative 4: Stabilization. This alternative involves mixing the contaminated soil with a
solidifying agent such as cement. Hardening of the solidifying agent binds and reduces the
mobility of the soil contaminants. Stabilization can either be done in-situ or in an external
mixing vessel. There would be an overall volume increase. The soils would be left in place,
but with the contaminant relatively immobilized.

Alternative 5: Landfill Disposal. This alternative involves excavation of contaminated soil
and hauling to an approved TSCA disposal site. Clean soil from the facility would be used to
backfill the excavation. For Site 17, a volume of 13,000 cubic yards (200 feet x 350 feet x 5
feet deep) was chosen for remediation estimate purposes.

Alternative 6: Incineration. This alternative involves excavation of 13,000 cubic yards of
potentially contaminated soil, hauling to a TSCA-approved site, and incineration of the PCBs.
Clean soil from TEAD-N would be used to backfill the excavation.

3.1.9 Detailed Analysis of Alternatives for Soils
3.1.9.1 Alternative 1: No Action

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Soils at the site meet the To Be Considered (TBC) EPA guidance
(EPA/540/G-90-007) for clean soil of less than 1 mg/kg PCBs. This alternative also meets
TSCA standard (40 CFR761.125(c)(4)(v)) of 1 mg/kg PCBs maximum to be classified as
clean soil for replacement purposes.

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to human receptors to levels within or below the EPA target range for
residual risk of 1E-4 to 1E-6 and limiting the cumulative noncancer hazard index to levels of
1 or less. The qualitative ecological risk assessment indicates that potential risk to ecological
receptors would be low. As a result, this site presents no longer term risks to human health
and the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.
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Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.
Cost. There are no costs for the no-action alternative,
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.1.9.2 Alternative 2: Institutional Controls

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

~ Compliance with ARARs. Soils at the site meet the TSCA standard and EPA guidance for
clean soil of less than 1 mg/kg PCBs. This alternative would also comply with Occupational
Safety and Health Administration (OSHA) requirements for worker health and safety during
construction activities. Federal and Utah State Drinking Water MCLs are met by this
alternative.

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to current human receptors to levels within or below the EPA target range
for residual risk of 1E-4 to 1E-6 and limiting the cumulative noncancer hazard index to levels
of 1 or less. By using fences or other access restrictions to reduce the amount of time that
on-site workers are allowed on the site, institutional controls could exceed the remediation
goals by further reducing the residual excess cancer risk to on-site workers. Deed restrictions
would provide for future protection in the event of release of the property to the public. The
qualitative ecological risk assessment indicates that the potential risk to ecological receptors
would be low. The installation of a barrier is not expected to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel that would be involved with
the installation of a fence or other barrier at the site. The implementation time would be
sufficiently short (less than 1 month), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife is not expected to be impacted by the
construction activities.
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Implementability. Institutional controls involve simple activities such as the installation of
fences and surveillance. This alternative is, therefore, readily implementable.

M mnd 'T"l-... P

fmatnll aamd R S TR 1
UdL. 1110 LU LidLdall dallu Hidlidlil d Clidll 1K

and detailed in Appendix B.
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Capital: $43,000

Annual O&M: $650

Present Worth of O&M at 5%: $10,000
Total Capital and Present Worth: $53,000
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I'ne cost of implementing deed restrictions assumes the use of existing staff and is negligible.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

- a

3.1.9.3 Alternative 3: Soil Cover
Overall protection of human health and the environment. This alternative meets the
remedial-action objectives,

Compliance with ARARs. This alternative meets the TSCA standard and EPA guidance for
clean soil of less than 1 mg/kg PCBs. This alternative would also comply with OSHA
requirements for worker health and safety (29 CFR 1910 and 29 CFR 1926) during the
installation of the soil cover. The Utah Air Conservation Act (19-2-101, Citations R307-1-
3.1.8(A), R-307-1-4.5.2 and R307-1-3.2) would be the action-specific ARAR to regulate
fugitive dust and particulates. Federal and Utah State Safe Drinking Water Act (SDWA)
MCLs are met by this alternative.

Long-term effectiveness and permanence. By placing a clean soil cover on the site, this
alternative could exceed the remediation goals by further reducing the residual excess cancer
risk to on-site workers. Long-term protection of the cap against erosion could be
implemented, but is not included in the scope of this alternative. Risks to potential future Site
17 residents would be within the EPA carcinogenic target range. The qualitative ecological
risk assessment indicates that the potential risk to ecological receptors would be low. The
installation of a soil cover would not be expected to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of

the toxicity or volume of soil contaminants through treatment under this alternative. Mobility
of wind-blown soil which may contain adsorbed PCBs would be reduced by this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel who would be involved with

the installation of the soil cover at the site. The implementation time would be sufficiently
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short (less than 1 month), so that the health risk due to potential exposure to site contaminants
would be negligible. Dust control procedures would be implemented to contain particulate

Implementability. The placement of a soil cover over the site involves simple construction
activities. Contractors are readily available. This alternative is, therefore, readily
implementable.

Cost. The costs to install a soil cover over Site 17 are summarized below and detailed in
Appendix B.

Capital: $81,350
Annual O&M: 0
Present Worth of O&M at 5%: 0

Costs to remove and/or replace stored materials that may exist on Site 17 are not included.

State acceptance. This criterion will be evaluated foliowing regulatory review of this FS.
Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.1.9.4 Alternative 4: Stabilization

Overail protection of human heaith and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. This alternative meets the EPA guidance and the TSCA PCB
standard for ciean soil of less than I mg/kg PCBs. It would greatly reduce the possibility of
migration of soil contaminants to off-site receptors. This alternative would also comply with
OSHA requirements for worker health and safety during stabilization. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. Federal and State SDWA MCLs would be met by this alternative.

Long-term effectiveness and permanence. By stabilizing the soils on the site, this
alternative would reduce contaminant migration and potential for human or fauna contact for
many years. There shouid be no long-term maintenance required. Since the site would be a
solidified mass, future residential construction would likely be impractical without removal of
the mass. In that event, clean replacement soil could be brought in and unrestricted
residential development could proceed.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of

toxicity under this alternative. Mobility of soil contaminants is significantly reduced. There
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would be an increase in volume due to addition of the solidifying agent to the contaminated
soil.

Short-term effectiveness. Human heaith concerns resuiting from the impiementation of this
alternative are limited to construction hazards to personnel involved with the stabilization
process. Implementation time would be 3 months, so that health risks due to exposure to
contaminants would be negligible. Dust containment procedures would be implemented to
control particulate emissions during construction. Wildlife may be temporarily disrupted by
the stabilization activities,

Implementability. Stabilization involves proven, readily available technology, so that this
alternative is readily impiementabie.

Cost. The cost to stabilize a 200-foot-by-350-foot-square by 5-foot-deep site are summarized
below and presented in more detail in Appendix B.

Capital: $1,717,200

‘Annual O&M: $0

Present Worth of O&M at 5%: $0

Total Capital and Present Worth: $1,717,200

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.9.5 Alternative 5: Landfill Disposal

Overall protection of human health and the environment. Since all contamination is
removed from the site to a regulated landfill, this alternative meets the remedial action
objectives.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker heaith and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. The Utah Solid and Hazardous Waste Act (19-6-01); the Utah Solid Waste
Management Act; 40 CFR Part 268, Landfill Disposal Restrictions; the Hazardous Materials
Transport Act; and State and Federal MCLs would also be ARARs.

Long-term effectiveness and permanence. Since all contaminants are removed from the
site, this alternative would be a permanent solution as regards TEAD-N. The contaminants

would still be in existence, but at a landfill site with controls to protect human health and the
environment.
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Reduction of toxicity, mobility, or volume through treatment. The strategy chosen for
this alternative would eliminate the contaminant toxicity, mobility, and volume from the site,
but the waste load of the landfill would be increased so that there is no reduction of toxicity,
mobility, or volume through treatment under this alternative.

Short-term effectiveness. Human health concerns resuiting from the implementation of this
alternative are limited to construction hazards to personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and appropriate equipment are readily available for this
construction work.

Cost. The cost to implement this alternative are summarized below and presented in more
detail in Appendix B.

Capital: $1,167,000

Annual O&M: $0

Present Worth of O&M @ 5%: $0

Total Capital and Present Worth: $1,167,000

State Acceptance. This criterion will be evaluated following final regulatory review of this
FS. :

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.9.6 Alternative 6: Incineration

Overall protection of human health and the environment. Essentially all of the PCB
contamination would be permanently destroyed by incineration so that the remedial action
objective would be exceeded.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. The Utah Solid and Hazardous Waste Act (19-6-01); the Utah Solid Waste
Management Act; 40 CFR Part 268, Landfill Disposal Restrictions; the Hazardous Materials
Transport Act; and State and Federal MCLs would also be ARARs.

Long-term effectiveness and permanencé. Essentially all of the PCBs would be
permanently destroyed by incineration.
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Reduction of toxicity, mobility, or volume through treatment. The toxicity, mobility, and
volume of the PCBs would be effectively eliminated by incineration. The volume of
incinerator ash to be disposed would be essentially the same as the original soil volume.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.
Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and equipment are readily available to excavate, backfill, and
haul the soils. A TSCA-permitted incinerator is available in the Tooele area. Further
characterization and perhaps batch testing of incineration may be required because of the very
low concentration of PCBs in Site 17 soil.

Cost. The costs to excavate, haul the soil, test the soil, incinerate, haul in backfill, and place
backfill are summarized below and presented in more detail in Appendix B.

Capital: $26,500,000

Anmual O&M: $0 ,

Present Worth of O&M at 5%: $0

Total Capital and Present Worth: $26,500,000

State Acceptance. This criterion will be evaluated following final regulatory review of this
FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

3.1.10 Comparative Analysis of Remedial Alternatives for Soils

Table 3-6 provides a comparative analysis of Alternatives 1 through 6 for Site 17.

3.1.11 Remedial-Action Objectives for Groundwater

The only contaminant of concern for Site 17 is PCB 1260, and the only potential route of
exposure from contaminated groundwater is via existing or future downgradient wells. The
nearest existing on-site water-supply well is WW-2, which is approximately 3,000 feet from
Site 17, but not directly downgradient of the site. A potential does exist for contamination of
the groundwater through leaching of PCB from the soil by infiltration of precipitation.
However, PCBs tend to adsorb strongly to soils. This, coupled with the estimated depth to
groundwater below Site 17 of 280 feet and the low concentrations found, makes it unlikely
that groundwater contamination would occur.
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The groundwater remedial-action objective for Site 17 would be to reduce PCB concentrations
to below the maximum contaminant level (MCL) of 0.0005 milligrams per liter (mg/1), which
could be met through source control and remediation as necessary. Meeting this objective
reduces risk to human health to acceptable levels and maintains the quality of water for future
use. The RI and Baseline Risk Assessment for Site 17 indicate that the current condition of
the site meets this remedial-action objective.

3.1.12 General Response Actions for Groundwater

Although available information indicates that the current condition of the site meets the
remedial-action objective and remediation is not required, remedial technologies have been
identified in conformance with regulatory processes. The following are the general response
actions identified for Site 17 groundwater:

* No action

¢ Monitoring

* Institutional controls

* Extraction followed by treatment

3.1.13 Identification and Screening of Remedial Technologies for Groundwater

Table 3-7 identifies and screens possible remedial technologies according to effectiveness,
implementability, and cost. The No Action alternative is the only one chosen for
development because current information indicates that groundwater contamination does not
pose a human health or environmental risk at Site 17.

3.1.14 Detailed Analysis of No-Action Alternative for Groundwater

Opverall protection of human health and the environment. This alternative meets the
remedial-action objective.

Compliance with ARARs. Drinking water MCL for PCB is met by this alternative. The
Federal SDWA, Utah Groundwater Protection Rule, and Utah SDWA are all ARARs which
are met by the No Action Alternative.

Long term effectiveness and permanence. According to EPA guidance, if soils are below
action levels, this is generally taken to mean that groundwater is sufficiently protected (EPA,
1990b).

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of

toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative.
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Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.
State acceptance. This criterion will be evaluated following regulatory review of the FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

3.2 PCB STORAGE BUILDING 659 (SITE 33)
3.2.1 Site Description

The PCB Storage Facility in Building 659 at TEAD-N is a TSCA-permitted facility used to
store transformers. The facility has a sealed cement floor and has a perimeter berm and
diversion structures at each entrance for the containment of oil spifls. Much of the surface
around the building is paved (EA, 1988). The facility began operating in 1979 and is used to
store thousands of transformers that were once stored in open storage sites. The transformers
are stored on open pallets and in wooden crates within the building. According to a
discussion with facility personnel during a site visit in November 1992, PCB-contaminated
transformers are still being removed from TEAD-N, with temporary storage occurring at
Building 659 during the removal process. During the site visit, no PCB-contaminated
transformers were being stored at the facility.

3.2.2 Nature and Extent of Contamination

There have been no previous investigations at the PCB Storage Building 659. No RI
activities were conducted at this site because facility operation is conducted in compliance
with a TSCA permit, and there is no evidence or data to indicate that PCB-contaminated
wastes have been released from the building to the environment in the vicinity of Building
659.

PCB spills have occurred at Site 33. The contaminated cleanup materials such as oil
absorbent and protective clothing were drummed, appropriately marked, and stored for
disposal (EA, 1988). PCB disposal is managed by the Defense Reutilization and Marketing
Office (DRMO) and conducted by U.S. Pollution Control, Inc., of West Murray, Utah. Soil
and dust are collected during periodic sweep downs of the building and are properly drummed
and disposed of. Because the facility is TSCA-permitted, well maintained and operated, and
all spills properly cleaned up and contained, releases from the facility are unlikely.
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There is no evidence or data to indicate that PCB-contaminated wastes have ever been
released from the building to the environment due to operation at Site 33. For instance, a
1981 PCB Inspection Report conducted by EPA personnel showed that:

* Although three transformers had been placed inside the building, outside the bermed area
(i.e., outside the permitted storage area) no leakage or PCB contamination had occurred.
The transformers were moved inside the permitted area following the inspection.

® Analysis of a sample taken from an oil stain just outside a Building 659 outside door
showed less than 1 ppm PCB.

¢ Although the berm had been damaged, it was appropriately repaired.

A copy of the correspondence related to this inspection is provided as Appendix C to this
document.

PCBs are the potential contaminants of concern at this site. However, there are no
indications that a release of PCB-contaminated oil to the environment has occurred at this
site.

3.2.3 Contaminant Fate and Transport

Because there were no indications of a contaminant release at this site, an assessment of
contaminant fate and transport characteristics and of exposure pathways was not conducted.
3.2.4 Summary of the Baseline Risk Assessment

3.2.4.1 Human Health Risk Assessment

Because there were no indications of a contaminant release at this site, a human health
evaluation for Site 33 was not conducted.

3.2.4.2 Ecological Risk Evaluation

Site 33 is a storage facility inside a building in an industrial area of TEAD-N, There is no
vegetation at the site. Because the site is well-maintained and there is frequent human
activity, it is unlikely that any wildlife with the exception of occasional small mammals (such

as rodents) inhabit the site.

No contaminants of concern were identified for Site 33. Therefore, an assessment of
biological effects was not performed.
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3.2.5 Remedial-Action Objectives

The following risk-based remediation levels are the remediation goals for Site 33: (1) limit
the cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of 1E-4 to 1E-6 and (2) limit the cumulative noncancer hazard index to
levels of 1 or less. The remedial-action objectives for Site 33 are to: (1) prevent human and
environmental (i.e., fauna and flora) exposure to soil contamination that is present at
concentrations above the risk-based remediation levels and (2) prevent migration of soil
contaminants that may be present at concentrations above the risk-based remediation levels to
surface water and groundwater. There are no indications that PCBs have been

released to soils at Site 33, so available data indicate that the current condition of the site
meets the remedial-action objectives.

3.2.6 General Response Actions for Soils and Groundwater

Because there is no indication of contamination at Site 33, none of the soils at the site require
remediation. The only general response action is no action. According to EPA guidance, if
soils are below action levels, groundwater can generally bé considered protected (EPA,
1950b).

3.3.7 Identification and Screening of Remedial Technologies
Because there are no indications of a contaminant release at Site 33, no remedial technologies

have been identified. Screening elements leading to consideration of a no-action alternative
are as follows: '

* Effectiveness. There is no indication of contamination at Site 33 that would endanger
human health or the environment. As long as the facility remains under Army control
with TSCA permits in place, there is little possibility of contamination occurring. If, as
stated in Section 1.3.1 of this FS, the facility's purpose were to be changed from PCB
storage or the facility were to be transferred from Army control, a examination and
evaluation would take place prior to any such change under TSCA rules and BRAC
requirements. Human health and the environment would continue to be protected.

* Implementability. No implementation required for no action.

¢ (Cost. There would be no cost for a no-action alternative.
3.2.8 Development of Remedial Alternatives

Because there are no indications of a contaminant release at Site 33, no action is the only
remedial alternative that is being considered.
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3.2.9 Detailed Analysis of No-Action Alternative

Overall protection of human health and the environment. There are no indications that
this site now poses a threat to human health or the environment or will as long as it remains
as a TSCA-permitted facility under Army control.

Compliance with ARARs. No ARARs have been identified for Site 33 because there are no

. |, AR, S

indications of a contaminant release at this site.

Long-term effectiveness and permanence. There are no indications that the soils at this site
pose a long-term threat to human health or the environment, As stated above, if the site were
to be transferred from Army control or the principal use of the facility changed from PCB
storage, a complete examination and evaluation under TSCA and the BRAC process are
mandated to ensure continued protection of human health and the environment.

Reduction of toxicity, mobility, or volume through treatment. There are no indications of
the presence of soil contamination at this site.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.
Cost. There are no costs for the no-action alternative.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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4.0 OPERABLE UNIT 6

OU 6 is located in the eastern portion of TEAD-N in an area referred to as the Maintenance
Area. This OU consists of two sites: the Drummed Radioactive Waste Storage Area (Site 9)
and the Radioactive Waste Storage Area (Site 18). Site 9 consists of the area used for
temporary storage of drummed low-level radioactive waste, which was located at the site
from approximately 1960 to 1978. Site 18 is a NRC-licensed facility for the storage of
radioactive materials and is located in the northeastern corner of Building 659.

4.1 DRUMMED RADIOACTIVE WASTE STORAGE AREA (SITE 9)
4.1.1 Site Description

The Drummed Radioactive Waste Storage Area (Site 9) consists of a concrete pad and an
adjacent field area that were used for the temporary storage of containerized low-level
radioactive waste. The material was stored for a number of years on or around a concrete
pad southwest of Building S-753 (Figure 4-1). It was then moved to a field area northwest of
Building S-753. In 1978, the material was removed for off-site disposal by the TEAD-N
Radiation Protection Office. The materials reportedly included transmitting tubes used to
generate microwaves for radar systems and possibly speedometers, luminous watch dials,
contaminated tools, and decontamination materials. Previous investigations (USATHAMA,
1979 and NUS, 1987) reported a list of radioactive isotopes that may have been present at
TEAD-N and, consequently, may have been present in the drummed wastes, as folows:
iridium-192, cobalt-60, nickel-63, carbon-14, polonium-210, cesium-139, hydrogen-3,
promethium-147, krypton-85, plutonium-239, and radium-226.

There are no records that identify the exact storage locations of the containerized waste and
no indication that any radioactive spills may have occurred at this location. Currently, a
small wooden storage shed is located on the concrete pad thought to have been used for
container storage. The field to which one drum was suspected to have been moved includes
Lot 707, which is an area now used for storage of 4-wheel-drive pickup trucks. Because Site
9 is in an industrial area, the site is sparsely vegetated. Except for occasional transient
species, the most likely wildlife inhabitants are rodents, other small mammals, and birds.
There is no indication that this site is a critical habitat for wildlife.

4.1.2 Nature and Extent of Contamination

During the RI, radiological contamination surveys were conducted in all areas suspected to
have been locations for the storage of radioactive waste containers. The results of these
surveys show that there are no locations of elevated radiation within the suspected storage
areas. Consequently, there are no contaminants of concern for Site 9,



4.1.3 Contaminant Fate and Transport

Because there were no contaminants of concern for Site 9, an assessment of the contaminant
fate and transport characteristics was not conducted.

4.1.4 Summary of the Baseline Risk Assessment

Because there were no indications of a contaminant release at Site 9, a risk assessment for
this site was not performed during the RI.

4.1.5 Remedial-Action Objectives for Soils

The following risk-based remediation levels are the remediation goals for Site 9: (1) limit the
cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of 1E-4 to 1E-6, (2) limit the cumulative noncancer hazard index to
levels of 1 or less, and (3) prevent long-term exposure to radiation. The remedial-action
objectives for Site 9 soils are to (1) prevent human and environmental (i.e., fauna and flora)
exposure to soil contamination that is present at concentrations above the risk-based
remediation levels and (2) prevent migration of soil contaminants that are present at
concentrations above the risk-based remediation levels to surface water and groundwater.
There are no indications that contaminants have been released to soils at Site 9, so the
available data indicate that the current condition of the site meets the remedial-action
objectives.

4.1.6 General Response Actions for Soils

General response actions considered prior to the RI, and thus based on the possibility that
contamination might be detected, included:

* No action

¢ Institutional controls

¢ Containment

* In-situ treatment

* Excavation followed by on-site treatment and disposal

* Excavation followed by off-site treatment and/or disposal

However, because there is no indication of contamination at Site 9, none of the soils at the
site require remediation. The only general response action is no action.



4.1.7 Identification and Screening of Remedial Technologies for Soils

Remedial technologics exist for soils at Site 9. Table 4-1 identifies and screens these

b ey o Eam i m e e ens b as

u:\..}‘uxuxugxca a\.t..uxuulg, 1o cffct.uvcuc:’.b, uuplclucul.dmul.y, and cost. Since no contaminants
have been identified at Site 9, the no-action alternative is the only one that is retained.

A1 Q o~
4.1.8 Development o

Because there are no indications of a contaminant release at Site 9, no action is the only
remedial alternative that is being considered.

4.1.9 Detailed Analysis of No-Action Alternative for Soils

pa— | _

uman heaith and the environmeni. There are no indications that
o human health or the environment,

Compliance with ARARs. No ARARs have been identified for Site 9 because there are no
indications of a contaminant release at this site.

Long-term effectiveness and permanence. There are no indications that the soils at this site
pose a long-term threat to human health or the environment.

Reduction of toxicity, mobility, or volume through treatment. There are no indications of
the presence of soil contamination at this site.

Shorti-term effectiveness. Because the no-action aiternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment
associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.
Cost. There are no costs for the no-action alternative.

State acceptance. This criterion wiil be evaluated foliowing regulatory review of this FS.
Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

4.1.10 Remedial-Action Objectives for Groundwater

There is no indication of contamination on Site 9. Further, the depth to groundwater beneath

the site is approximately 230 feet. Thus, there appears to be no possibility of groundwater
contamination resulting from Site 9.
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Remedial-action objectives for groundwater at Site 9 would be to prevent human and
environmental (i.e., fauna and flora) exposure to groundwater contamination that is present
above risk-based remediation levels or MCLs. The remedial investigation for Site 9 indicates
that the current condition of the site meets these remedial-action objectives.

4.1.11 General Responsé Actions for Groundwater

Although available information indicates that the current condition of the site meets remedial-
action objectives and remediation is not required, remedial technologies have been identified

in conformance with regulatory processes. The general response actions identified for Site 9
groundwater are:

¢ No action

¢ Monitoring

¢ Institutional controls

* Extraction followed by treatment
* Containment

4.1.12 Identification and Screening of Remedial Technologies for Groundwater

Table 4-2 identifies and screens possible remedial technologies according to effectiveness,
implementability, and cost. The no-action alternative is the only one chosen for development
because there is no indication of contamination at Site 9.

4.1.13 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Drinking water MCLs are met by this alternative.

Long term effectiveness and permanence. This alternative would be protective of human
health and the environment over the long term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative.

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
alternative.
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Cost. There are no costs for this alternative.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

4.2 RADIOACTIVE WASTE STORAGE BUILDING (SITE 18)
4.2.1 Site Description

The Radioactive Waste Storage Building (Site 18) is in the northeastern corner of Building
659 (Figure 4-2), which is also the building used for the storage of transformers (Site 33).
Site 18 consists of a secured room within Building 659 and is a NRC-licensed facility for
storage of radioactive materials. The building has a bermed concrete floor, and the secured
room is enclosed and isolated from the remainder of the building. Materials stored in the
storage area include radiation-detection meters, compasses, sights, range finders, and
radioactive luminous compounds. Specific constituents associated with storage include or
have included tritium, radium, and uranium-238 (EA,1988). The wastes are stored in
Department of Transportation (DOT)-approved containers. Periodic monitoring of the facility
is conducted to determine if radioactive releases have occurred. Access to the facility is
controlled by a locked entry door.

4.2.2 Nature and Extent of Contamination

Radiation surveys are conducted periodically at Site 18. No indications of uncontrolled
releases have been reported to date. Consequently, there are no contaminants of concern for
Site 18.

4.2.3 Contaminant Fate and Transport

Because there were no contaminants of concern for Site 18, an assessment of contaminant fate
and transport characteristics was not conducted.

4.2.4 Summary of the Baseline Risk Assessment

Because there were no indications of a contaminant release at Site 18, a risk assessment for
this site was not performed during the RI.



4.2.5 Remedial-Action Objectives for Soils

The following risk-based remediation levels are the remediation goals for Site 18: (1) limit
the cumulative excess cancer risk to human receptors to levels within or below the EPA target
range for residual risk of 1E-4 to 1E-6, (2) limit the cumulative noncancer hazard index to
levels of 1 or less, and (3) prevent long-term exposure to gamma radiation. The remedial-
action objectives for Site 18 soils are to (1) prevent human and environmental (i.e., fauna and
flora) exposure to soil contamination that is present at concentrations above the risk-based
remediation levels and (2) prevent migration of soil contaminants that are present at
concentrations above the risk-based remediation levels to surface water and groundwater.
There are no indications that contaminants have been released to the environment at Site 18;
available data indicate that the current condition of the site meets the remedial-action
objectives.

4.2.6 General Response Actions for Soils

General response actions considered prior to the RI, and thus based on the possibility that
contamination might be detected, included:

* No action

¢ Institutional controls

¢ Containment

* Inp-situ treatment

¢ Excavation followed by on-site treatment and disposal

& DBEvnniuatine owed bv off-sit PP

However, because there is no indication of contamination at Site 18, none of the soils at the
site require remediation. The only general response action is no action.

4.2.7 Identification and Screening of Remedial Technologies for Soils

Remedial technologies exist for any potentially contaminated soils at Site 18. Table 4-1
identifies these technologies. Since no contamination has been identified at Site 18, the
effectiveness, implementation, and cost screening results in retention of only the no-action
alternative., As long as the facility remains under Army jurisdiction with NRC licenses in
place, there is very little possibility of contamination occurring. If, as stated in Section 1.3.1
of this FS, the facility's purpose were to be changed from radioactive material storage or the
facility were to be transferred from Army control, an examination and evaluation would take
place prior to any such change under NRC rules and BRAC requirements. Human health and

L.llC CIIY llUl].lllCllL WUUIU LUHI.II].UC to DC prOICCIea
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4.2.8 Development of Remedial Alternatives for Soils

Because there are no indications of a contaminant release at Site 18, no action is the-only
remedial alternative that is being considered. Site 18 is presently regulated under the NRC.
Operations under the NRC license include continued monitoring and access restrictions: these
controls would remain in effect at the facility as long as radioactive materials are stored
there. Any future closure of the facility would be completed under NRC closure
requirements, as well as Army BRAC requirements and EPA mandates.

4.2.9 Detailed Analysis of No-Action Alternative for Soils

Overall protection of human health and the environment. Available information indicates
that this NRC-licensed facility is properly operated, and there is no evidence that releases of
radioactive contaminants have occurred. Because of the extensive regulatory design and
operational oversight required by the NRC, human health and the environment are being
adequately protected at Site 18 and will continue to be protected as long as the site remains a
NRC-licensed facility under Army control.

Compliance with ARARs. Drinking water MCLs are chemical-specific ARARs for this site
and are currently being attained. No other ARARs have been identified under CERCLA for
Site 18 because there are no indications of a contaminant release to the environment at this
site. Continued operation and any future closure of Site 18 will be regulated by the NRC.
Long-term effectiveness and permanence. As long as Site 18 is maintained under the
existing NRC regulations, protection of human health and the environment will be
maintained. Any future closure of the facility would be completed under NRC, EPA, and
BRAC requirements.

Reduction of toxicity, mobility, or volume through treatment. There are no indications of
soil contamination at this site.

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns for the no-action alternative.
Cost. There are no costs for the no-action alternative.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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4.2.10 Remedial-Action Objectives for Groundwater

There is no indication of contamination on Site 18. Further, the depth to groundwater
beneath the site is approximately 230 feet. Thus, there appears to be no possibility of
groundwater contamination resulting from Site 18.

Remedial-action objectives for groundwater at Site 18 are to prevent human and
environmental (i.e., fauna and flora) exposure to groundwater contamination that is present
above risk-based remediation levels or MCLs. The remedial investigation for Site 18
indicates that the current condition of the site meets these remedial-action objectives.

4.2.11 General Response Actions for Groundwater

Although available information indicates that the current condition of the site meets remedial-
action objectives and remediation is not required, remedial technologies have been identified
in conformance with regulatory processes. The general response actions identified for Site 18
groundwater include:

* No action

¢ Monitoring

¢ Institutional controls

* Extraction followed by treatment
e Containment

4.2.12 Identification and Screening of Remedial Technologies for Groundwater
Table 4-2 identifies remedial technologies available if groundwater was found to be
contaminated at Site 18. The no-action alternative is the only one chosen for development
because of the current information that groundwater does not pose a human health or
environmental risk at Site 18.

4.2.13 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Drinking water MCLs are being met by this alternative.
Long-term effectiveness and permanence. All available data indicate that the residual risk

for this alternative would be protective of human health and the environment over the long
term. :
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Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative,

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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5.0 OPERABLE UNIT 7

OU 7 is located in the south-ccntral portion of TEAD-N and consists of site: the Pole

Y ~l a THOTY 11
Transformer PCB Spill Site (Site 5) which is the location of a PCB spill

transformer was damaged during a utility-pole fire.

Al —a

t occurred when a

5.1.1 Site Description

The Pole Transformer PCB Spill Site (Site 5) is the location of a PCB spill that occurred
when a transformer was damaged during a utility pole fire. In 1976, a fire occurred in a
pole-mounted electrical transformer. As a result, the transformer, located on pole No. 184
(Figure 5-1), leaked PCB- containing o0il from the pole to the surrounding soils. The oil-
saturated soils were excavated adjacent to the pole to the north. The excavation measured
approximately 5 feet by 5 feet wide and 3 feet deep. Eleven 55-gallon drums of soil were
collected from the excavation. A composite sample was collected from the 11 drums and
analyzed for PCBs. Subsequently, the drums were properly disposed of off-site. The area of

lem el dl e ez oam s Lo 1oAY 4
LIC CALAVALIUIl WdS [1I0L DACKI1Ed.

5.1.2 Nature and Extent of Contamination

As part of the initial clean-up activities at Site 5, a composite soil sample from the 11 drums
of excavated soil was collected and analyzed for PCBs. This sample contained 3.45 ppm
(mg/kg) of PCB 1260. The RI sampling and analysis program characterized the surface and
subsurface soils within and immediately surrounding the former excavation to determine if
residual contamination is present. The results of the sampling conducted during the RI are
presented in Figure 5-2. Residual contamination consists of the PCB Aroclor 1260, which is
present in low but detectable concentrations in three (PPS-92-01, PPS-92-02, and PPS-92-04)
of the four surface-soil samples and in one of the subsurface soil samples (PPT-92-05)
collected in the excavation at Site 5. The concentrations were 0.117 mg/kg, 0.098 mg/kg,
0.052 mg/kg, and 0.331 mg/kg, respectively. PCBs were not detected in subsurface samples
collected at depths of up to 5 feet around the perimeter of the excavation. Detectable
concentrations of polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs) were also present in most of the samples collected. These contaminants were
detected in the parts per trillion range (total PCDDs ranged from 2.8E-5 to 3.8E-4 mg/kg;
and PCDFs ranged from 8.0E-6 to 8.0E-5 mg/kg).

On the basis of the RI sampling results, it appears that the residual PCB and associated
PCDD and PCDF contamination at Site 5 are restricted to very low levels of near-surface

contamination. Based on this information, the contaminants of concern for Site 5 are PCB
126G, PCDDs, and PCDFs as shown in Table 5-1.
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Figure 5-2. RI Sampling and Analysis Results for the Pole Transformer PCB Spill Site
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5.1.3 Contaminant Fate and Transport

PCBs strongly adsorb to soils and are resistant to leaching. Leaching of PCBs to the
groundwater at Site 5 is highly unlikely because of the depth to groundwater at the site
(approximately 300 feet), the low concentrations of PCBs detected in the soil, and the relative
immobility of PCBs in soils. In addition, PCB soil cleanup levels based on direct contact
assumptions will generally provide sufficient protection of groundwater (EPA, 1990b).

The chemical and environmental stability of PCBs coupled with their strong adherence to soils
result in relatively long half-lives especially for the more chlorinated isomers. Although
PCBs are highly persistent compounds exhibiting generally low volatilization rates, photolysis
and volatilization of PCBs are major removal processes over time. In addition, PCBs may
enter the atmosphere through adsorption to airborne particulates with removal occurring
through wet and dry deposition. The tendency of PCBs to adsorb to particulates increases as
the degree of chlorination increases.

Although PCBs are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid solubility and/or binding, and low water solubility. In
addition to the low bioavailability of PCBs in soils, the current physical condition of Site 5
(an approximately 25 square foot, sparsely vegetated area) minimizes the potential for
possible bioaccumulation of PCBs in animals.

PCDDs and PCDFs consist of 75 isomers that differ in the number and position of attached
chlorine atoms. The most toxic of the PCDD and PCDF isomers is 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). PCDDs and PCDFs are usually present as
trace impurities in some commercial herbicides, in chlorophenols, and in PCBs. The fate and
transport of PCDDs and PCDFs are similar to the fate and transport of PCBs. Most PCDDs
and PCDFs are chemically and environmentally stable, relatively insoluble in water, highly
persistent, and have long environmental half-lives.

Bioavailability of PCDDs and PCDFs is also similar to the bioavailability of PCBs. Although
PCDDs and PCDFs are not appreciably taken up by plants, they do bioconcentrate in tissue
because of their stability, high lipid solubility and/or binding, and low water solubility. The
highest concentrations of PCDD and PCDF in animals are largely found in the liver and fatty
tissue. Considering the physical attributes of Site 5, the potential for bioaccumulation is
minimal.

5.1.4 Summary of the Baseline Risk Assessment

The purpose of the BRA is to evaluate potential human health risks associated with the no-
action alternative. The initial task of the assessment involves identification of chemicals
present at the site that pose a potential risk to human health based on their prevalence and
concentration in the environment and inherent toxicity. After potential contaminants of
concern are identified, a toxicity assessment is conducted to estimate the relationship between
the extent of exposure to a contaminant and the increased likelihood and/or severity of
adverse effects. Then, an exposure assessment is performed to evaluate the pathways by



which humans could potentially contact contaminants. The final task consists of determining
the magnitude and probability of current and future human health risks associated with the
contaminants of concern. This section summarizes the results of the BRA completed as part

~f tha lal e e at

dal o

of the RI for TEAD-N (Rust E&I, 1994). The RI provides additional information on the

BRA methodology and results.

5.1.4.1 Human Heal

As more fully discussed in the RI Report for TEAD-N (Rust E&I, 1994), the most likely
exposure pathways for contaminants at Site 5 are via dermal contact, incidental soil ingestion,
contamination while grazing at TEAD-N, However, fugitive dust emissions from Site 5 are
minimal because of its size and the fact that it is lower than the surrounding terrain.

The risk assessment evaluates scenarios for both present land use and future land use
conditions. Since there is no construction planned at Site 5, the construction worker scenario
can be considered a future case. Residential development in the area of Site 5 is uncertain at
this time. However, a future residential land use scenario was evaluated for Site 5.

Under current land use conditions, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker and possible future construction
worker are potentiaily exposed through incidental ingestion of soil, dermal contact, and
inhalation of fugitive dust. For the installation resident and off-site residents, inhalation of
fugitive dust and consumption of contaminated beef were considered complete, potential
exposure pathways. Inhalation of fugitive dust was considered the only complete, potential
exposure pathway for the instailation school student/employee. Complete pathways for the
future on-site residential scenario include all the aforementioned pathways plus homegrown
produce consumption.

For the complete exposure pathways discussed above, two exposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 5-2 is the
arithmetic mean risk and is derived by using average exposure values for each pathway/site
considered. The RME description presented in Table 5-3 is the high end risk. The RME is
estimated by combining upper bound values (either the 95 percent upper confidence limits
(UCLs) of the arithmetic mean, or the high concentration if the 95 percent UCL was greater
than the highest concentration) so that the result represents an exposure scenario that is both
protective and reasonabie (EPA, 1991a). Both Tables 5-2 and 5-3 include carcinogenic and
noncarcinogenic risk estimates for ali complete pathways with the exception of the
noncarcinogenic risk estimate for 2,3,7,8-TCDD equivalents.

Guidance from EPA's Reference Dose Work Group indicates that the public health will be
protected from noncarcinogenic risk effects resulting from exposure to 2,3,7,8-TCDD as long
as the carcinogenic risk is protective of the public health. This is based on the assumption
that 2,3,7,8-TCDD does not exhibit a no-effects threshold concentration because of its
relatively long biological half-live.

5-6



10rarl

£0-H06°E

PO-367°¢

el

oWl

L0-36T'T

B0-dt6°L

LO-380°y

LOFILT

S0-36¢°1

80-4sT'T

L0-361°1

T1-365°6

11-396'¢

L0397t

Hrgor’t

£0-306°t LOHILT

90rgee’|

€1 3IP'T L18L9°]

Li-998°9

£0-306'¢ 10 | FAra

90-H6t 1

£l-aey LI-HTO't

91-3sT’L

£0-H06't

£1-asie

Lo ac | F YA

90-36E°T

LIFRTT

L1-366'8

£€0-306't

L0-d6€°1

804109

Lora6eo'e

[ANC A4

T1-96L°8

Wrdogs

80-361°€ €1-AL6°L 80-ALT'6

[AN:1 147

110 FAN

60-356°¢

60-4L6°8

[0 rAN

(AR 1N

s0-31E°6

80-990°T

b ARY

B0-ALT6

POrasIR

80-4L9°T

L3l

(4014

11-3k6°T

20-30¢°9

Lo arte

"ambg
aaolL
BT
S_&EOU
g

0971 90d

‘amnbg
adal
BLET
vondumsuo))
Jqerdan

091 804

“ambg
aasL
BLET
Gondumsus)
g

0921 80d

“Amnbg
adadl
BLET

[eutiag

0921 €0d

-ambg
aqol
|LET

oneTeyu]
0921 424

»"ambyg
aaotL
LT
vonsIF]

NRPEIY
NS0 anmg

IH .t}

AMASIURIS)
VWP NS0

IH .t ]

wPR0g
wIRPISIY MS-NO

IH

o

Ip00],
@I WRPEY NSO

£}

o WIPISIY WoyjeTEsT]

IH a4 H

Lt |

wPOM

iOOYPS BOfyE sl

TOTRENISHO.)

wlH

add

wAIOM NSO

ayipruy

§ 211S 40f 51247 2ansodxy 28Dy Suis[) SHNSIY JUIUISSISSY YS1Y YHDIY uvumg] fo Kipwwns z-¢ aquL

5-7



“(SJAL) S12e) avuseanbs A1oT0) UO POSeq (IDL-R'L £ T JO SULID) UL PAOIRMIED AT SWEINJOIUIIP PAIBULIOYRAJCD PUE SUNLGIPOZUGIP PAIRULIO[YIA|od JOf SIIEWTISI Sy,
XIpUL prezey,

"JONE] NSTHs

*SIEIA § 10] PUR] § ANIG VO JAI| O] PAWTISSE T SIBIPISTY AIS-UQ 2NN,

"s1eaf 7 10) AMNA N-Q VL AN UL SA1] 01 PIUNISSE I SKIPISIY NS-10.

"sIeaK 7 10} NAIVELL U0 Sall 0] POUMSSE St JUIPISHY GonE[[eIsul,

‘51834 7 10) 1Rk 19d shep 07 Aep 2ad S0y § SUS [OOURS M 3G 01 pIUMSSE a1 saakojdurgSAIRpNIS J0MYDS VONE[RISU],

'sABp 067 10} Kep 1ad SIMOY (] § IS T8 IOM 01 PIUNSSE 51 IINIOA UONNNSUOD),

‘s1eaA ] Joj Jeak 13d sKEp Qcg Aep Jad smog ( ¢ Ju1g Te YoM 0) POWNSSE §1 I AUG-UD,

W0E8LT  UESE'E  £UBOGE 90991 €0-H06'E  90-E99°1  €0-HOSE 909991 E006'E LO-HEYE 803616 TI-AR0P  €0EELT B0SEBTR £O-ALLT LO-ESS [EPL NS
09 BOAVEY 09Z1 90d
H H H 44 TH Py | IH a4 H Et | H £ H a wiH odd ey

spry sl ORI apoo], W P0M
@PNIS-TQ amng WIS US-LO @ IPPISE MS-HO wVRPIRY NS-UO (IRPISY DOjTEIEISU] I00G5 BofFefENsy] uofRNSUO) (ANHOM INS-U0

(panunuod) ¢ ans 40f S| 2ansodxsy a8viaay Suiss) SyNSaY WAWSSISSY YSIY YN upwngy fo Lvwnung 7-¢ 31qU]

5-8



W'l

WaLL’E

£0-3L0'8

90-dzTI'1

wraLee

90-386°[

fiiac 13

AALLE

90-399°C

SO-ELE']

Lraso’L

90-HELE

11-3t0°8

01-30e'€

0-dir’l

9-a$T'L

WaLLe  90399'T

SordLet

Ti-ave’l 91-36¢£'1

91-3EL'$

WALL'E 90-999°7

SCrdLE’l

[AR: A 91-9£€°T

S1-3p0°1

WriLL'e S0-999°C

SO-HLE'T

BT 9-FR'1

9-dIsL

WHLLE LO-HLE'S

90-30¢°F

SOdZ1'1 1-gzee 80-361°S 136571

o1-ar0°1 T-die's

£0-909°CT

L0-H0F°1

wrastt

$0-386°1
B0-38Y P
't
ﬁ.m.?.v
80-36'8

£0-386°1

£€0-39L°1

BO-ALT6

£0-3r9l

oravt’e

SragL’l

11-38L°1

1-areL

Lraste

90-AT9°1

-ambg
aanlL
|LET
TorJumsuo)

mag
0971 80d

-amnbg
aaol
BLET
topdumsuo))
aqeedap

09TY 90d

-ambg
qadalL
8LET
Tondunsio,)y
o0

0971 °92d

-Ambg
agoL
|'L'E'T

TeuLg
0921 80d

“atnbg
GaoL
BLET

]
0921 82d

» Ambg
adadl
|8
Tonsadu]

H

F.e. |

N2psay
oPNS-T0 dng

H L} |

AsyIRID)
wFPEYY NS-PO

IH b |

wopPOrs
w/SPSIH MNS-HO

H L.

Ipoo],
@ RPEIY NSO

H I IH . 2|

VRPN woqrEqresw| [0 Lo Rl s it o |

wPHOM
)

wlH

add

o IOM, INS-UO

ey

§ NS 40f §1202T aansodxy WMUIXDY 1qUUOSDIY Suisy) SHNSaY JUIWSSISSY ¥STY YDag] upwing] fo Kipunung “g-¢ 21q0]



5-10

“(s47LL) s1018) 2auateambs AUSX01 U0 PISEq ADLB'L'E'T JO SULS) W] PAIEMIIES ale Suemponuaqip pareutioydhlod pue survolpozuaqip pareutiofydAiod 105 SItEWNSD SN, s
“¥3pal pAETEH, x

"10108] N5ty

‘SIBK (f 10] PUR] § S UO AT} 01 PIUMSSE JIE SUSPISIY NG-UQ dIMNg,

SIB3K (Of 10) AIalA N-(IVEL 240 Ul SAll O) PRUMISSE AIE SIUPISPY JUSHO,

"INpR e ST 51834 ; PUR PIIYD € ST SIRIA T 10 N~JVILL UO JAI] 0) PIUMSSE St Juapisay Uolie(jesu],

81834 7 30} JeA 13d sAep 007 Kep iad SOy £ S [0OYIS IR 1B 3G O PILLNSSE S1¢ SRAO[UTY/SIUIPNIS [OOYDS UOIEI[EISU,

*sAep 67 10§ Kep 13d SMOY O § NS 18 JIOMA 0] PIUNSSE §1 ISYIOA UOHINURSUOD),

'SIevk 7 0] Teai 15d skep (K7 Kep 134 SIN0Y Q] § IS IE YJOM O PIUMSSE S INI0M NS-UQ,

T0-3L6°8 SOEEYE TOALLE  SOEMl TWELLE SOEMT T0ELLE SOAWSTl T0ALLe 90AFLS ROESLS  T1-I91® TOOTEl L0EISE €0A0FE 90EE0b o), M8
€0-ESP'S  LO-ESRE 0921 90d
H m IH e | H a4 IH o IH ad IH £ IH X wiH odd adpeuy

TPy AMasuBID OOy apooL, @PIOM
¢PNSBO g wIRPEIY MNS-BO «TIPIRY INS-PO @TIIPESIY INS-BO (pI0IPISIY VOyEEIST] =I009IS UoETEMEISI] oINS A0 NS-VY

(panunuod) ¢ NS 40f §194F7 24msodxy] WNUNXDRY ]qUOSDIY Suls) SINS3Y UdUISSISSY ¥SIY ynoag] uvwngy Jo Louung ¢-¢ g



At Site 5, all of the chronic, noncarcinogenic risk estimates meet the EPA goal of a residual
hazard index of 1 or less. Further, the carcinogenic risk estimates all fall within or below the
EPA target range for residual risk of 1E-4 to 1E-6.

5.1.4.2 Ecological Risk Assessment

- nocagcgo Frr Qitn & wrma o tatinra amd Al 1mnlinda Fiooria onevasalien

fin\ DDCBDlllelll. 1UL il J wado L_ll:lal. taiive ana aia l.lUl- Ll.l\.-l.l-luc LiaduG acuupuug
or bioassays of the vegetation and wildlife. The predominant vegetation consists of sagebrush
and wild grasses. Site 5 is small (approximately 5 feet by 5 feet), and the potential wildlife
inhabitants would be small and large mammals, birds, and several of the raptor species

nr onts thin atéa . S Mlanan 0 B [ gy Tefom momem o e |

Human a\,u‘vu_y at this site is imTequeiit. 106rC i8S 10 INdicatioin that this area is a critical
habitat for any endangered or threatened species.
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[

The contaminants of concern at Site 5 are PCBs, PCDDs, and PCDFs. All of these

e Py in nemdd liaannssscncloda s st A oo PHESERPRPNIPE. 1S el o

Cumpu'uuua are toxic and bioaccumulate to var ymg ut:grcca, ut:pt:uuung on the pauiways.

Very little is known about their behavior in the terrestrial environment, their lethal and
chronic effects, or their movement up a food chain. This is mainly due to the interspecies
differences in sensitivity to these compounds that exist, even in species of biota that are
related taXOﬁofﬁicauy The compound 2,3,7,8-TCDD (a PCDD) is one of the most toxic
contaminants in existence and, because of this, was chosen along with PCB Aroclor as the
representative contaminants of concern for the bioaccumulation model used in the ecological
risk assessment. The potential exposure pathway used in this model for this site was (1)
uptake of the contaminants by vegetation, (2) ingestion of the planis by small mammals, and
(3) the consequent off-site ingestion of the small mammals by a raptor. The bioaccumulation
model that was used in the risk assessment (proposed by Thomas, 1981; modified by
Fordham, 1991) used reproductive failure at the second order consumer level as the
benchmark to obtain a TCDD and a PCB soil concentration that represented the lowest level
at which reproductive failure would occur due to these particular contaminants. By using
conservative maximum acceptable tissue levels and biomagnification factors, the lowest
concentrations of TCDD and PCB in the soil that would cause reproductive failure at the
second order consumer level were calculated to be above the highest detected levels of TCDD
and PCB contamination (see Section 7.0 of the Final Remedial Investigation Report (Rust
E&I, 1994)).

Because the TCDD and PCB concentrations in the soii were below the reproductive failure
value that was established as the benchmark and because the site is extremely small, the
overall risk to ecological receptors inhabiting this site, and to the TEAD-N ecosystem as a
whole, appears to be minimal. Alterations to the trophic structure and ecological processes at

Site 5 and to the TEAD-N facility due to the existing PCB, PCDD, and PCDF contaminants
at Site 5 are unlikely.

5.1.5 Remediai-Action Objectives for Soils

The EPA's Guidance on Remedial Actions for Superfund Sites with PCB Contamination
(EPA, 1990b) recommends that remedial action be considered when PCB levels exceed 1 ppm
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(mg/kg) for residential land use and 10 to 25 ppm for industrial land use. The available data
for Site 5 indicate that the soil contamination is below the most stringent of these levels.
Therefore, the following risk-based remediation levels are the remediation goals for Site 5:

imi 1 i ~ant tn 1 1 ithi Thal +h
(1) limit the cumulative excess cancer risk to human receptors to levels within or below the

EPA target range for residual risk of 1E-4 to 1E-6 and (2) limit the cumulative noncancer
hazard index to levels of 1 or less. The remedial-action objectives for Site 5 are to (1)
prevent human and environmental (i.e., fauna and flora) exposure to soil contamination that is
present at concentrations above nsk-based remediation levels and (2) prevent migration of soil
contaminants that are present at concentrations above the risk-based remediation levels to off-
site receptors or to surface water and groundwater. The Baseline Risk Assessment for Site 5

indicates that the current condition of the site meets the remediation goals.

5.1.6 General Response Actions for Soils

: 1ol
‘or Site 5, avaiiapi

goals. Therefore, none of the soil requires remediation unless it is dec1ded to remove
contaminants in order to reduce excess cancer risks to below the EPA target range (< 1E-6).
The general response actions that are available for Site 5 are:
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¢ No action
* [Institutional controls

¢ (Cnntainment
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* In-situ treatment
* Excavation with on-site treatment and disposal

* FExcavation with off-site treatment and/or disposal

5.1.7 Identification and Screening of Remedial Technologies for Soils

A variety of remedial technologies are available for potential use at Site 5. Table 5-4
identifies these technologies and screens them according to effectiveness, implementability,

and cost. The applicability of each technology depends on factors such as the remediation
goals, whether the technology is suitable for PCBs, PCDDs, and/or PCDFs in soil at low

concentrations (<1 mg/kg total contaminants), and site characterxstlcs.

As a result of the screening in Table 5-4, the following technologies have been retained for
further consideration during the development of remedial alternatives for soils at Site 5:

* No Action

* Institutional Controls
-Deed Restrictions
-Fences
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¢ Containment
—-Capping

¢ In Sim Treatment
—Stabilization

* Excavation Followed by On-Site Treatment and Disposal
—Stabilization

¢ Excavation Followed by Off-Site Treatment and/or Disposal

T anAfill TionAo

1
—14naiil LIsposal

—Incineration

E10Q TNaw
J.1.0 L&

Available data indicate that the soils at the site:

¢ Contain insufficient PCBs to require remedial action per EPA guidance (EPA, 1990b)
—For residential land use, the PCB action level is 1 ppm (mg/kg); for industrial land use,
the PCB action level ranges from 10 ppm to 25 ppm.

* Qualify as clean under TSCA
—Existing soil qualifies as clean soil (having less than 1 mg/kg PCBs) under TSCA.

..
n 1Mo 1
s (Contain insufficient

guidelines
—Carcinogenic risk within or below 1E-4 to 1E-6,
—-Noncarcinogenic risk hazard indices all below 1.

ARARs have been screened from the documents in Appendix A and Table 1-1. Table 5-5
summarizes ARAR choices for Site 5. They are analyzed further in Section 5.1.9.

Alternative 1: No Action. Site soil would remain in place.

no vt severalera PR - Y. S,
Alternative 2: Institutional Controls. This alternative does not involve active remediation;

site soils would be left in place. However, this alternative would limit the potential for
human and fauna exposure to site contaminants by placing controls on access to the site.
These controls would include fences or other barriers, warning signs, and regular

i [ AN . o ot ¥l
surveillance. Deed restrictions would be developed for future protection in the event the

property were released to the public,
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Alternative 3: Soil Cover. This alternative involves filling the excavation hole and placing
a 10-inch-thick clean soil cover over the site. A 10-foot-by-10-foot area was chosen for
remediation. This conservatively covers the known areas of contamination. This. alternative

dﬂPQ not ln\mlvp nnhvr—- I'Pmedlauon eﬂ't-\ cnlle u:rnnld be leﬁ_ in place beneath thh cover.

However, this alternative would reduce the potential for human and fauna exposure to site
contaminants by placing a soil cover over the site.

tha “ta ad H | ith
VES mIXIHg tne contaminateqa soll withi a

solidifying agent such as cement. Hardening of the solidifying agent binds and reduces the
mobility of the soil contaminants. Stabilization can either be done in-situ or in an external
mixing vessel. There would be an overall volume increase. The soils would be left in place,

f\hll"’ﬂfl
but relatively immobilized

Alternative 4: Stahilization, This altern

Alternative 5: Landfill Disposal. This alternative involves excavation of contaminated soil
and hauling to a TSCA-approved disposal site. Clean soil from TEAD-N would be used to

de (10 f= 10 fa Faat
backfill the excavation. For Site 5, a volume of 20 cubic yards (10 feet by 10 feet by 6 feet

deep minus the volume of the existing excavation) was used for remediation estimate
purposes.

Alta ativn K T Thin altammntis

rr .....,.l..n.-. avnagratinm AF MY e :..= ..,.__‘:__ ~r
Anernative o: un.uu:l auuu. 1nis alternative involves CAUdVd.tlUll Ul LV LUUIC yallds Ul

potentially contaminated soil and hauling it to a TSCA-approved site for incineration. Clean
soil from TEAD-N would be used to backfill the excavation.

5.1.9 Detailed Analysis of Alternatives for Soils

5.1.9.1 Alternative 1: No Action

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. Soi }s at this site meet the TSCA standard and the TBC EPA
guidance for clean soil of less than 1 mg/kg PCBs.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for this
alternative would meet the remediation goals of limiting the cumulative excess cancer risk to
human receptors to levels within or below the EPA target range for residual risk of 1E-4 to
1E-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. The
qualitative ecological risk assessment also indicates that potential risk to ecological receptors
would be low. As a result, this site presenis no long-term risks to human health and the
environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of

eyt PP UL, IR I} A

the toxicity, muuuu.y, or volume of soil contaminants througn treatment under this alternative.

Short-term effectiveness. There are no short-term hazards to human health or the
environment.

5-20




Implementability. There are no implementability concerns for the no-action alternative.
Cost. There are no costs for the no-action alternative.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period

)
that will follow release of the RI and FS reports to the community.

5.1.9.2 Alternative 2: Institutional Controls

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. EPA guidance and TSCA standards of less than 1 mg/kg PCB
for clean soils would be met. This alternative would also comply with OSHA requirements
for worker health and safety during construction activities, Federal and State drinking water
MCLs are met by this alternative. :

Long-term effectiveness and permanence. The BRA indicates that the residual risk for this
alternative would meet the remediation goals of limiting the cumulative excess cancer risk to
human receptors to levels within or below the EPA target range for residual risk of 1E-4 to
1E-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. By using
fences or other access restrictions to reduce the amount of time that on-site workers are
allowed on the site, institutional controls could exceed the remediation goals by further
reducing the residual excess cancer risk to on-site workers. Deed restriction would provide
for future protection in the event of release of the property to the public. Long-term
enforcement of the institutional controls would be necessary to exceed the remediation goals,
but would not be necessary to meet these goals. The qualitative ecological risk assessment
also indicates that the potential risk to ecological receptors would be low. The installation of

a barrier is not cxpct.u:u to uupd.u. the environment because this site is Very small.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of soil contaminants through treatment under this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel that would be involved with
the installation of a fence or other barrier at the site, The implementation time would be
sufficiently short (less than 1 week), so that the health risk due to potential exposure to site
contaminants would be negligible. Wildlife may be temporarily disturbed by the construction
activities.

Implementability. Institutional controls involve simple activities such as the installation of
fences and surveillance. Obtaining deed restrictions for future use would be a straight

forward, well-proven process. This alternative is, therefore, readily implementable.
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Cost. The costs to install and maintain a chain link fence around the perimeter of Site 5 are
summarized below and detailed in Appendix B.

Capital: $3,800

Annual O&M Costs: $400

Present Worth of O&M at 5%: $6,200
Total Capital and Present Worth: $10,000

The cost of obtaining deed restrictions assumes the use of existing staff and is negligible.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.3 Alternative 3: Soil Cover

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives.

Compliance with ARARs. This alternative meets the EPA guidance and the TSCA standard
for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with OSHA
requirements for worker health and safety during the installation of the soil cover. The Utah
Air Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. Federal and Utah drinking water MCLs are met by this alternative.

Long-term effectiveness and permanence. The Baseline Risk Assessment indicates that the
residual risk for this alternative would meet the remediation goals of limiting the cumulative
excess cancer risk to human receptors to levels within or below the EPA target range for
residual risk of 1E-4 to 1E-6 and limiting the cumulative noncancer hazard index to levels of
1 or less. By placing a clean soil cover on the site, this alternative could exceed the
remediation goals by further reducing the residual excess cancer risk to on-site workers,
current on-site residents, and current off-site residents. The qualitative ecological risk
assessment also indicates that the potential risk to ecological receptors would be low. The
installation of a soil cover is not expected to impact the environment.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity or volume of soil contaminants through treatment under this alternative. Mobility
of windblown soil which may contain adsorbed PCBs would be reduced by this alternative.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the construction hazards to personnel involved with the installation
of the soil cover at the site. The implementation time would be sufficiently short (less than 1
week), so that the health risk due to potential exposure to site contaminants would be
negligible. Wildlife may be temporarily disturbed by the construction activities.
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Implementability. The placement of a soil cover over the site involves simple construction
activities. Contractors are readily available, so this alternative is readily implementable.
Cost. The costs to install a soil cover over Site

v c
Appendix B.

3

Lh
0y
=t

Capital: $850

Annual O&M: $0

Present Worth of O&M at 5%: $0
Total Capital and Present Worth: $850

al

ry review of this FS.
Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

5.1.9.4 Alternative 4: Stabilization

Overall protection of human heaith and the environment. This aiternative meets the
remedial action objectives.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standard for clean soil of less than 1 mg/kg PCBs. It would greatiy reduce the possibiiity of
migration of soil contaminants to off-site receptors. This alternative would also comply with
OSHA requirements for worker health and safety during stabilization. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and

-

particulates. Federal and state drinking water MCLs would be met by this aiternative.

Long-term effectiveness and permanence. By stabilizing the soils on the site, this
alternative would reduce contaminant migration and potential for human or fauna contact for
many years. There shouid be no long-term maintenance required.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity under this alternative. Mobility of soil contaminants is significantly reduced. There
would be an increase in volume due to addition of the solidifying agent to the contaminated
soil.

Short-term effectiveness. Human health concerns resulting from the implementation of this
alternative are limited to construction hazards to personnel involved with the stabilization
process. Implementation time would be less than 1 month, so that the health risk due to

exposure to contaminants would be negligible. Wildlife may be temporarily disrupted by the
stabilization activities.

Implementability. Stabilization involves proven, readily available technology, so this

alternative is readily implementable.
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Cost. The costs to stabilize a 10-foot by 10-foot by 6-foot-deep site are summarized below
and presented in more detail in Appendix B.

Capital: $2,700
Annual O&M: $0
Present Worth of O&M at 5%: $0

Total Capital and Present Worth: $2,700
State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period

Ta
that will follow release of the RI and FS reports to the community.

5.1.9.5 Alternative 5: Landfill Disposal

Overall protection of human health and the environment. Since all contamination is
removed from the site to a regulated landfill, this alternative meets the remedial action
objectives.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standard for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling The Utah Air

coryunts At vrrmay 1A ha tha ~ifin ADAD Arrot e

CGPD\—L vauon n\.oL WOla o€ Uic abLlUl.l'DpC\.-lllb AN lU chunxu: I.UEIIJVC WSt duu

particulates. The Utah Solid and Hazardous Waste Act (19-6-01), Utah Solid Waste
Management Act, 40 CFR Part 268 Landfill Disposal Regulations, Hazardous Materials
Transport Act, and state and federal MCLs would also be ARARs.

Long-term effectiveness and permanence. Since all contaminants are removed from the
site, this alternative would be a permanent solution as regards TEAD-N. However, the
contaminants would still exist but in a controlled landfill site designed to permanently protect

e iramenant
human health and the environment.

Reduction of toxicity, mobility, or volume through treatment. The strategy chosen for
this alternative would eliminate the contaminant toxicity, mobility, and volume from the site,

but the waste load of the landfill would be increased so that there is no reduction of toxicity,
mobility, or volume through treatment under this alternative.

Short-term effectiveness, Human health concerns resulting from the implementation of this
alternative are limited to construction hazards for personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.

Wildlife may be temporarily disrupted by the construction activity.

Implementability. Contractors and appropriate equipment are readily available for this
construction work.
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Cost. The costs to implement this alternative are summarized below and presented in more
detail in Appendix B.

Canital. €2 &NN
wapitai.  g&,Uuv

Annual O&M: $0
Present Worth of O&M @ 5%: $0
Total Capital and Present Worth: $2,600

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period

thnt w21l £ wr wnlanan ~AF staa DT o [P W g PR
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5.1.9.6 Alternative 6: Incineration

Overall protection of human health and the environment. Essentially all of the PCB
contamination would be permanently destroyed by incineration so that the remedial action
objective would be exceeded.

Compliance with ARARs. This alternative meets the EPA guidance and TSCA PCB
standards for clean soil of less than 1 mg/kg PCBs. This alternative would also comply with
OSHA requirements for worker health and safety during soil handling. The Utah Air
Conservation Act would be the action-specific ARAR to regulate fugitive dust and
particulates. The Utah Solid and Hazardous Waste Act (19-6-01) Utah Solid Waste
Management Act, 40 CFR Part 268 Landfill Disposal regulations, Hazardous Materials
Transport Act, and State and Federal MCLs would also be ARARSs.

Long term effectiveness and permanence. Essentially all of the PCBs would be
permanently destroyed by incineration.

Reduction of toxicity, mobility, or volume through treatment. The toxicity, mobility, and
volume of the PCBs would be effectively eliminated by incineration. The volume of
incinerator ash to be disposed would be essentially the same as the original soil volume.

Short-term effectiveness. Human health concerns resuiting from the impiementation of this
alternative are limited to construction hazards to personnel. Implementation time would be
short, so that the health risk due to exposure to PCB would be negligible. Dust control
during excavation, hauling, and backfill operations would contain particulate emissions.

TETr

Wildlife may be temporarily disrupted by the construction activity.
Implementability. Contractors and equipment are readily available to excavate, backfill, and
haul the soils. A TSCA-permitted incinerator is available in the Tooele area. Further

characterization and perhaps batch testing of incineration may be required because of the very
low concentration of PCBs in Site 5 soil.
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Cost. The costs to remove and incinerate 20 cubic yards of soil plus backfill the excavation
are summarized below and presented in more detail in Appendix B.

Capitai: $41,000

Annual O&M: $0

Present Worth of O&M at 5%: $0

Total Capital and Present Worth: $41,000

State Acceptance. This criterion will be evaluated following regulatory review of this FS.

Community Acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS to the community.

5.1.10 Comparative Analysis for Soils

Table 5-6 provides a comparative analysis of Alternatives 1 through 6 for Site 5.

5.1.11 Remedial-Action Objectives for Groundwater

The only potential route of exposure from contaminated groundwater is via existing or future
downgradient wells. A potential may exist for contamination of the groundwater through
leaching of the soil by infiltration of precipitation. However, because PCBs tend to adsorb
strongly to soils, thus minimizing leaching, and because the estimated depth to groundwater
below Site 5 is over 300 feet, it is unlikely that groundwater contamination would occur.

The groundwater remedial action objective for Site 5 would be to reduce contaminant levels
to below MCLs. This could be met through source control and/or remediation. Meeting this
objective reduces risk to human health to acceptable levels and maintains the quality of water
for future use. Further, EPA guidance (EPA, 1990b) states that adequate protection of
groundwater is generally provided if soil PCB levels meet the stated guidelines (i.e., < 1
ppm PCBs). All available data indicate that the current condition of the site meets the
objective.

5.1.12 General Response Action for Groundwater
Although available information indicates that the current condition of Site 5 meets the

remedial-action objective and remediation is not required, remedial technologies have been
identified in conformance with regulatory processes. These response actions include:
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¢ No action
¢ Monitoring

® TInstitutional controle

Arsliivas i IAiRL WASLAVE WAL

* Extraction followed by treatment

Because of the indicated conclusion that the remedial-action objective is currently being met,
the no-action alternative is the only one chosen for development.

5.1.13 Detailed Analysis of No-Action Alternative for Groundwater

Overall protection of human health and the environment. This alternative meets the
remedial-action objective,

Compliance with ARARs. All available well data indicate that drinking water MCLs for
PCB are met by this alternative.

Long-term effectiveness and permanence. All available data indicate that the residual risk
for this alternative would be protective of human health and the environment over the long
term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative,

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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6.0 OPERABLE UNIT 10
6.1 BOX ELDER WASH DRUM SITE (SITE 41)
6.1.1 Site Description

OU 10 consists of the Box Elder Wash Drum Site (Site 41), located southeast of Row J of the
Igloo Storage Area (Figure 6-1). The site contains 21 drums in the Box Elder Wash
streambed, which carries intermittent runoff from the southwestern corner of TEAD-N, north
through the Igloo Storage Area, and across the north-central TEAD-N boundary.

The drums in the streambed were apparently dumped off the eastern edge and lie in the lower
bank and bottom of the wash. The drums are present in a 200-foot-long stretch of the wash,
and most of the drums are at least partially obscured by soil and/or vegetation. The soil
cover on the drums appears to have resulted from sedimentation during periods of surface-
water flow and from caving of the steep stream bank. The drums are in various stages of
deterioration and have no obvious markings. The drums contain a black tarry substance that
resembles roofing tar. There are small areas of stained soil associated with the drums and
one area of a surface tar spill above the wash channel.

6.1.2 Nature and Extent of Contamination

In April of 1989, the Environmental Management Office (EMO) of TEAD collected solid
samples of a black tarry substance from four of the open drums at Site 41. The samples were
analyzed for VOCs, semi-VOCs, and inorganics. Benzene, phenanthrenes, unidentified
aliphatic and polycyclic aliphatic hydrocarbons, barium, and mercury were detected in these
samples. Rust E&I's RI activities included a geophysical survey to determine the potential
location(s) of buried drums in the Box Elder Wash channel, hand excavation of buried or
partially buried barrels for sampling, resampling of previously sampled drums, sampling of
soils surrounding the drums (surface and subsurface), sampling of soils downstream of the
drum site, and the collecting of a sample at the surface tar spill above the wash. The RI
samples were analyzed for VOCs, semi-VOCs, explosives, metals, and anions. Figure 6-1
shows the location of Site 41, and Figure 6-2 shows the distribution of contaminants which
were detected in soil samples and samples of the drum contents. Table 6-1 lists the
contaminants of concern in soils and range of detected concentrations for the drums at Site
41. The contaminant of concern in soil is pyrene. Pyrene was detected in 1 sample out of
13, at a location downstream from the drums, at a concentration of 0.990 ug/g. Several
contaminants were detected in the tarry content of the drums, including the volatile organics
1,2 dimethylbenzene, 1,3 dimethylbenzene, acetone, ethylbenzene, methyl ethyl ketone,
methyi-N-butyl ketone, toluene, and benzene; the explosives HMX and nitrobenzene; the
metals barium, beryllium, cadmium, chromium, copper, iron, lead, nickel, silver, and zinc:
and the anions chloride, fluoride, nitrate, nitrite, phosphate, and sulfate. The sample of the
spilled tar above the wash (BES-92-09) contained an elevated level of nickel.
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Figure 6-1. Location Map of the Box Elder Wash Drum Site (Site 41)
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Analyses of samples from the drum contents included the TCLP for metals (Table 6- -2).
These analyses showed that the drum contents pass the TCLP test for metals.

6.1.3 Contaminant Fate and Transport

Pyrene strongly adsorbs to soil and is resistant to leaching Leaching of pyrene to the
groundwater at Site 41 is highly unlikely because of the depth to groundwater at the site, the
low concentration of pyrene detected in the soil (detected in 1 sample out of 13), and the
strong adherence of pyrene to soils. Pyrene exhibits low volatilization rates, although it may
enter the atmosphere through adsorptlon to airborne particulates with removal occurring
through wet and dry deposition. Pyrene is not expected to be appreciably taken up by plants
but can bioconcentrate in animal tissue. The potential for pyrene to bioaccumulate at Site 41
is minimal because of its low concentration and infrequent detection.

6.1.4 Summary of the Baseline Risk Assessment

The purpose of the BRA is to evaluate potential human health risks associated with the no-
action alternative. The initial task of the assessment involves identification of chemicals
present at the site that pose a potential risk to human health based on their prevalence and
concentration in the environment and inherent toxicity. After potential contaminants of
concern are identified, a toxicity assessment is conducted to estimate the relationship between
the extent of exposure to a contaminant and the increased likelihood and/or severity of
adverse effects. Then, an exposure assessment is performed to evaluate the pathways by
which humans could potentially contact contaminants. The final task consists of determining
the magnitude and probablhty of current and future human health risks associated with the
contaminanis of concern. This section summarizes the resuits of the BRA that was completed

as part of the RI for TEAD-N (Rust E&I, 1994).

2f. TRS_T =

lth Assessment

As more fully discussed in the RI Report for TEAD-N, the most likely exposure pathways for
contaminants at Site 41 are via dermal contact, incidental soil ingestion, inhalation of fugitive
dust, and ingestion of beef derived from cattie potentiaily exposed to contamination while
grazing at TEAD-N. However, fugitive dust emissions from Site 41 are minimal because of
the vegetative cover at this site that limits potential dust emissions.

The risk assessment evaluates scenarios for both present land use and future land use
conditions. Since no construction is planned for Site 41, the construction worker scenario can
be considered a future case. The scenario for future on-site residential use is the most
conservative future land use scenario. Residential development at Site 41 is questionable
because of its location in a drainage area.
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Under current land use conditions, human receptors include the on-site worker, installation
resident, installation school student/employee, and off-site resident from the nearby cities of
Tooele, Stockton, and Grantsville. The on-site worker is potcntially exposed through

inel i i i f fooit d Tar the rameainios
incidental ingestion of soil, dermal contact, and inhalation of fugitive dust. For the remaining

current land use receptors, inhalation of fugitive dust and consumption of contaminated beef
are considered complete, potential exposure pathways. Complete exposure pathways for the
future on-site residential scenario include the aforementioned pathways as well as
cancnmntinn af hamaorernaum mnendiisa Tha narotrsstaaes sxrsnbras b aedial d I‘.hTOi.'lgh

VUSWILLERIVIE UL HULLHCEIUWIL pLUdUGG, 11C CONSINUCIION WOTKET lb puu:uuauy CX}J
incidental ingestion of soil, dermal contact, and inhalation of fugitive dust.

For the complete exposure pathways discussed above, two €Xposure cases are analyzed as
part of the BRA. The central tendency risk description presented in Table 6-3 is the
arithmetic mean risk and is derived by using average exposure values for each pathway/site
considered. The RME description presented in Table 6-4 is the high end risk. The RME is
estimated by combining upper bound values (95 percent upper confidence limits of the
arithmetic mean) so that the result represents an exposure scenario that is both protective and
reasonable (EPA, 1991a). Both Tables 6-3 and 6-4 include the noncarcinogenic risk estimates
for all complete pathways. Carcinogenic risk estimates were not calculated for pyrene
because pyrene is not classified as a human carcinogen This is based on the unavailability of

rvam Aata and marvad saonlic G nemieanl A it leacen Loocaw A

h‘uluau gata and miixed resuits in animal stugies Llld.l. HdAYC UCCIL LUHIPICI,CU to daate \I_'J"ﬂ

1993).

The chronic, noncarcinogenic risk estimates all meet the EPA goal for a residual hazard index
Tama PR Y [P, R Y. Sy L

Ul 1 Or 1€88. lllt: cxient Ul actual COomamination at Dl[f: 41 appears IIllIllIl'lal because of the
low frequency of detection and the low concentration detected for soil contamination.

The ecological risk assessment for Site 41 was qualitative and did not include a detailed
inventory or bioassays of the vegetation and animals. Human activity at Site 41 is

infrequent. The predominant vegetat:c‘m consists of sagebrush and grasses. Site 41 is within
an igloo storage compound that is surrounded by an 8-foot security fence. The fence prevents
entrance by large game animals, but the site is accessible to all other wildlife, in particular

small mammals, raptors, and other birds.

The primary contaminants of concern at Site 41, from an ecological standpoint, are pyrene
and metals. These contaminants are toxic and may bioaccumulate. Potential exposure
scenarios include the ingestion of soil contamination by burrowing mammals and birds and the
subsequent ingestion of these animais by raptors. Pyrene was not detected in samples from
the drum contents, and was detected in only one soil sample at a low concentration.
Therefore, the potential for exposure to this contaminant by ecological receptors is low.
Nickel is the only metal that was detected in soil at a level above background. It was
detected only in the sample collected at the surface tar spill above the wash. The
concentration of nickel was approximately two times the soil background, and reflects the
nickel concentrations found in the drummed material. Nickel was not present above the

6-8
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certified reporting limits in any of the soil samples collected from soils in the wash.
Therefore, the potential for ecological receptors to be exposed to metals in soil is low.
However, several metals were detected in samples of the drum contents. The drum contents
could pose a threat to wildlife because small mammals may use the drums as a habitat to
build nests. The tarry nature of the drum contents limits the potential for exposure, except
when the tar is softened by heat. Overall, the risk to ecological receptors at Site 41 appears
to be low for the soil and moderate for the drums.

6.1.5 Remedial-Action Objectives for Seils and Drums

Available data show that the drum contents are potentially hazardous. Therefore, the
remedial objective for the drums at Site 41 is to properly treat or dispose of the drum

contents and stained soils.

levels are the remediation goals for soil at Site 41: (1\

AL A% ¥ wiaL¥ L 8L 4 L i LRy LA

limit the cumulatlve excess cancer risk to human receptors to levels within or below the EPA
target range for residual risk of 1E-4 to 1E-6 and (2) limit the cumulative noncancer hazard
index to levels of 1 or less. The remedial-action objectives for soil at Site 41 are to (1)
prevent human and environmental {(i.e., fauna and flora) exposure to seil contamination that is
present at concentrations above the risk-based remediation levels and (2) prevent migration of
soil contaminants that are present at concentrations above the risk-based remediation levels to

surface water and groundwater. The Baseline Risk Assessment for Site 41 indicates that the

current condition of the soils at the site meets the remediation goals.

The following risk-based remediatio

6.1.6 General Response Actions for Soils and Drums

For Site 41, available data indicate that the current condition of the soils at the site meets the
remediation goals. The 21 drums do require remediation because the contents of these drums
are potentially hazardous. Removal of stained soils associated with the drums and the small

tar spill above the wash should be included. The general response actions that are available
for Slte 41 include:

¢  No action

¢  Institutional controls

¢  Containment

*  In-situ treatment

*  Excavation with on-site treatment and disposal

¢ Excavation with off-site treatment and/or disposal
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6.1.7 Identification and Screening of Remedial Technologies for Soils and Drums

A variety of remedial technologies are available for the soils and drums at Site 41. Table
6-5 identifies these techmologies and screens them according to effectiveness,
implementability, and cost. The applicability of each technology depends on factors such as
the remediation goals, whether the technology is suitable for the site contaminants and

concentrations, and site characteristics.
As a result of the screening shown in Table 6-5, the following technologies have been

retained for further consideration during the development of remedial alternatives for soils
and drums at Site 41:

¢ No action

* Institutional controls
—Deed restrictions

-Fences
¢ FExcavation with off-site treatment and/or disposal

~Off-site landfill (drums and stained soil)
—Off-site incineration (drums and stained soil)

from the documents in Appendix A and Table 1-1. Table 6-6
summarizes ARAR choices for Site 41. These are analyzed further in Section 6.1.9

F4
w

The BRA for Site 41 indicates that the current condition of the soils at the site meets the
remediation goals for soil. The drums at Site 41, however, potcntlally pose a threat to human

adial als ara halng anmod Ao,
health and the environment. Four remedial alternatives are Uculg considered for this site:

Alternative 1: No Action. Site soils and the drums would remain in place.

L

Alternative 2: Institutional Controls. This alternative does not involve active remediation;

site soils and the drums would be left in place. However, this alternative would limit the

potential for human and fauna exposure to site contaminants by placing controls on access to

the site. These controls would include fences or other barriers, warning signs and regular
wanld ha Ada Fenes Fvin PSP

surveillance. Deed restrictions would be ucvcwpcu ior future pxuwl..uuﬁ in the event the

property were released to the public,

Alternative 3: Removal and Off-Site Incineration of Drums and Stained Soils. This

P - T T, I, S Ur R . BRIy

al a;md ~FF o ~F
dlLCl.llal-lVC ulbludca LhC remioval ana oii- bll.C lllbulcldllUll 01 41 U.l. ULILS dild appPIlUAlLILIdLCYY JJ

cubic feet of visibly stained soil from Site 41. The material would be properly handled and
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incinerated in a permitted hazardous waste incinerator. The material would be transported by
licensed hazardous waste handlers utilizing manifests to track the shipment and to track the
receipt of the waste at a licensed hazardous waste treatment, storage, and disposal facility.

nart nf Ax 1
The materials may require treatment as part of, or prior to, disposal.

Alternative 4: Removal and Off-Site Landfill Disposal of Drums and Stained Soils. This
alternative includes the removal and off-site disposal of 21 drums and approximately 35 cubic

ici i i 3 Tha 1 14 v adlad [ P |
feet of visibly stained soil from Site 41. The material would be properly handled and placed

in a permitted hazardous waste landfill. The material would be transported by licensed
hazardous waste handlers utilizing manifests to track the shipment and to track the receipt of
the waste at a licensed hazardous waste treatment, storage and disposal facility. The

matariale may ramiiivra trante nn AF e ewmio Ainemmanl

malerials may require treatment as part of, or PI ior to, disposal.

6.1.9 Detailed Analysis of Alternatives for Soils and Drums
6.1.9.1 Alternative 1: No Action

Overall protection of human health and the environment. This alternative does not meet

the remedial-action UUJCLLIVCb because the urumb which contain materials that are
characteristic of hazardous waste, would be left on-site.

Compliance with ARARs. This alternative does not comply with source control

[T VR P U [P JU N A1 1M~ o alt cepmall 7

requirements in UAC-R-315-101. The alternative does comply with the Safe Drinking Water
Act (SDWA) MCLs, Utah SDWA MCLs, and the Utah Ground Water Protection Rule.

Long-term effectiveness and permanence The BRA indicates that the residual risk for
potential exposure to soils would meet the remediation goals of limiting the cumulative excess
cancer risk to human receptors to levels below the EPA target range for residual risk of 1E-4
to 1E-6 and limiting the cumulative noncancer hazard index to levels of 1 or less. However,
the contents of the drums, which are potentially hazardous, pose a threat to ecological

A..\..‘_-.....

ceptors.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of the
toxicity, mobility, or volume of contaminants in the soil or in the drum contents through

danmtann nand rzo Ao 4l PN P,

LLEAULICIIL ULIMCT L.[llb dll.Cl'lldlIVC

Short-term effectiveness. Because the no-action alternative involves no construction or other
implementation activities, there are no short-term hazards to human health or the environment

AAAAAAA oA ooZal USRS S

dbbUleLCU willl L[llb dllt.'-rﬂdll\"ﬂ

Implementability. There are no implementability concerns for the no-action alternative.

Cost. There are

o cosis for the no-action alternaiive.

State acceptance. This criterion will be evaluated following regulatory review of this FS.
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Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.2 Alternative 2: Institutional Controls

Overall protection of human health and the environment. This alternative does not meet
s |- I ey, g | PRS- P [, amd ot PRy . [ re

UIC 1ICLHICUIdi-dCLIULL UUJCLI.IVCD UCLdUbC L[lC Ul"llIIlb, WﬂlLﬂ contain materials Hl
characteristic of hazardous waste, would be left on-site.

HP
Q:r

Compliance with ARARs. This alternative does not comply with source control

[ Y ) P T, cxstal. OITRIIT 4 L HrT

requiréments in UAC-R-315-101. The alternative does COInply with SDWA MCLs, Utah

SDWA MCLs, and the Utah Ground Water Protection Rule. It meets OSHA Worker Health
and Safety Standards.

Long-term effectiveness and permanence. The contents of the drums, which are potentially
hazardous, pose a threat to ecological receptors because the drums would remain on-site with
this alternative. The BRA indicates that the residual risk for potential exposure to soils would
meet the remediation goals of Iimiting the cumulative excess cancer risk to human receptors
to levels below the EPA target range for residual risk of 1E-4 to 1E-6 and limiting the
cumulative noncancer hazard index to levels of 1 or less. By using fences or other access
restrictions to reduce the amount of time that on-site workers are allowed on the site,
institutional controls could exceed the remediation goals for soils by reducing health risk to
on-site workers. Deed restrictions would provide for future protection in the event of release
of the property to the public. The installation of a fence is not expected to impact the
environment. Because the fence would cross the wash, the fence may require maintenance
during flood events, which are expected to be infrequent.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
the toxicity, mobility, or volume of contaminants in the soil or in the drum contents through
treatment under this alternative.

Short-term effectiveness. Hurnan health concerns associated with the implementation of this

alternative are limited to the construction hazards of personnel who would be involved with

the installation of a fence or other barriers at the site. The implementation time would be
sufficiently short (less than 1 month), so that the health risk due to potential exposure to site

~ contaminants would be negligible. Wildlife may be temporarily disturbed by the construction

activities.

Implementability. Institutional controls invoive simple activities such as the installation of

fences and surveillance. This alternative is, therefore, readily implementable.

Cost. Costs for installation and maintenance of a chain link fence around the perimeter of
this site are summarized below and detailed in Appendix B.
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Capital: $19,500

Annual O&M Costs: $500

Present Worth of O&M at 5 percent: $7,700
NN

Tatal Canital and Pracant Warth: €7 2

AUidl wapfital Qi L LeoWwlit YY UL WL ol eV

The cost of obtaining deed restrictions assumes the use of existing staff and is negligible.

£ ¢z
1

o B
uiy I

y TeView 0 S.
Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.3 Alternative 3: Removal and Off-Site Incineration of Drums and Stained Soil

MNonenll mwndnndinee AL hosaee e | S | _._ R ™. ~1s
Overall protection of human health and the environment. This alt

remedial-action objectives for the drum contents and for the soil.

Compliance with ARARs. The transporter plus the owner and operator of the facility that

_________ P . [ [ — g P == P - e A FNETTY A b

ICLCIVCb i€ arums, WUUI(.I LUIllplY WlLﬂ approprlate I'qulll'f:l'[lCl'l[S as ouumea lIl ‘+U L' 204,
40 CFR 268.50, and UAC-R-315-1 through UAC-R-315-10. This alternative complies with
SDWA MCLs, Utah SDWA MCLs, and the Utah Ground Water Protection Rule. This
alternative would comply with OSHA requirements for worker health and safety (29 CFR

1M _ AT 1NN A o aaal L Ta_ 1

191U 4nda [.U L9 o) 4 J.:M,D} uurmg excavation and naulage The Utah All' Conservation Act (19-
2-101, Citations R307-1-3.1.8(A), R307-1-4.5.2 and R307-1-3.2) would be an action specific
ARAR to regulate fugitive dust and particulates.

Long-term effectiveness and permanence. The BRA indicates that the residual risk for this
alternative would meet the remediation goals of limiting the cumulative excess cancer risk to
all current human receptors to levels below the EPA target range for residual risk of 1E-4 to
1E-6 and limiting the cumulative noncancer hazard index to human receptors to levels of 1 or

PR PR, S g o

less. This alternative eliminates the need for IODg term managemem of the siie.

Reduction of toxicity, mobility, or volume through treatment. This alternative provides

permanent on-site reductions in the toxicity, mobility, and volume of the drum contents and

soil contaminants through removal and off-site incineration, but there is no overail reduction
in volume from incineration.

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are limited to the physical hazards to personnei who would be involved with the
removal and off-site transport of drums from the site. The implementation time would be
sufficiently short (approximately 1 month) and appropriate personal protective equipment
would be utilized, so that the health risk due to potential exposure to site contaminants would

be negligible. Wildlife may be temporarily disturbed during removal and shipment of the
drums.
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Implementability. Removal and disposal services for the 21 drums and stained soil are
readily available.

Cost. The estimated cost for removing the drums, incineration, and disposal in an approved
landfill is $222,000, as detailed in Appendix B. There are no on-going costs once the drums
and stained soils are removed and incinerated.

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.9.4 Alternative 4: Removal and Off-Site Disposal of Drums and Stained Soil

Overall protection of human health and the environment. This alternative meets the
remedial-action objectives for the drums and for soils.

Compliance with ARARs. The transporter, plus the owner and operator of the facility that
receives the drums, would comply with appropriate requirements as outlined in 40 CFR 264,
40 CFR 268, and UAC-R-315-1 through -10. This alternative complies with SDWA MCLs,
Utah Safe Drinking Water Act MCLs, and the Utah Ground Water Protection Rule. This
alternative would comply with OSHA requirements for worker health and safety (29 CFR
1910 and 20 CFR 1926) during excavation and haulage. The Utah Air Conservation Act (19-
2-101, Citations R307-1-3.1.8(A), R307-1-4.5.2 and R307-1-3.2) would be an action specific
ARAR to regulate fugitive dust and particulates. For RCRA landfill disposal, pretreatment
standards may apply.

Long-term effectiveness and permanence. The BRA for this alternative indicates that the
residual risk would meet the remediation goal of limiting the cumnulative excess cancer risk to
human receptors to levels below the EPA target range of 1E-4 to 1E-6 and limiting the
cumulative noncancer hazard index to less than 1. This alternative eliminates the need for
long-term management of the site.

Reduction of toxicity, mobility and volume through treatment. This alternative
permanently removes all of the contaminated drums and soil from the site but does not reduce
toxicity, mobility, and volume of contaminants through treatment,

Short-term effectiveness. Human health concerns associated with the implementation of this
alternative are derived from physical hazards to field personnel. An implementation time of
approximately 1 month and appropriate use of personal protective equipment would cause
negligible exposure to site contaminants. Wildlife may be temporarily disturbed during the
construction activities.

Implementability. Removal and disposal services for the soil are readily available.
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Cost. The total estimated capital cost to remove the drums and to excavate, load, haul, and
dispose of the soil is $193,000, as detailed in Appendix B. There are no on-going annual
operations and maintenance costs associated with this alternative,

State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.

6.1.10 Comparative Analysis of Remedial Alternatives for Soils and Drums

Table 6-7 provides a comparative analysis of Alternatives 1 through 4 for Site 41.

6.1.11 Remedial-Action Objectives for Groundwater and Surface Water

Surface-water flow through Box Elder Wash is from intermittent runoff of spring snowmelt or
during periods of high precipitation. Surface water eventually infiltrates into the subsurface
and may serve as a recharge source to groundwater. However, there is no information to
indicate that groundwater contamination has occurred. The depth to groundwater is
approximately 220 feet below Site 41,

The groundwater and surface-water remedial-action objective for Site 41 would be to reduce
contaminant levels to below MCLs. Meeting this objective reduces risk to human health to
acceptable levels and maintains the quality of water for future use. The RI indicates that the
current condition of the site meets the objective. Removal of the drums would significantly
reduce any possible future groundwater contamination.

6.1.12 General Response Action for Groundwater and Surface Water

Although available information indicates that the current condition of Site 41 meets the
remedial-action objective and that remediation is not required, remedial technologies have
been identified in conformance with regulatory processes. These response actions include:

* No action

¢ Monitoring

* [Institutional controls

¢ Extraction followed by treatment
* Containment

Because of the indicated conclusion that the remedial-action objective is currently being met,
the no-action alternative is the only one chosen for development.
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6.1.13 Detailed Analysis of No-Action Alternative for Groundwater and Surface Water

Overall protection of human health and the environment. This alternative meets the
remedial-action objective,

Compliance with ARARs. Drinking water MCLs are met by this alternative.

Long term effectiveness and permanence. This alternative would be protective of human
health and the environment over the long term.

Reduction of toxicity, mobility, or volume through treatment. There is no reduction of
toxicity, mobility, or volume of groundwater contaminants through treatment under this
alternative,

Short-term effectiveness. There are no short-term hazards associated with this alternative.

Implementability. There are no implementability concerns associated with the no-action
alternative.

Cost. There are no costs for this alternative.
State acceptance. This criterion will be evaluated following regulatory review of this FS.

Community acceptance. This criterion will be evaluated during the public comment period
that will follow release of the RI and FS reports to the community.
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The documents presented in this appendix represent a "gengric" assessment of location-
specific and chemical-specific ARARSs pertinent to Tooele Army Depot, North and South
Areas. These documents are draft in nature and were written approximately 2 years ago.
Since regulations and program requirements have subsequently evolved, these documents are
provided in this appendix to illustrate the basis for generating the formal list of ARARs
(Table 1-1, Primary ARARs for TEAD-N) used in this Feasibility Study.

Apparent inaccuracies or deficiencies in the information contained in these documents of this
appendix were evaluated against current regulations and program requirements and rectified
prior to incorporation into this Feasibility Study and Table 1-1. Pertinent ARARSs not
included in these documents were also identified and incorporated into the Table 1-1, and
other sections of this Feasibility Study. However, no attempt was made to modify the
documents provided in this appendix during this Feasibility Study program. As such, the
documents provided in this appendix are qualified by these conditions and by responses to
comments presented by the Utah Division of Environmental Response and Remediation
(UDERR).



Assessment of Location-Specific ARARS
for Tooele Army Depot, North and South Areas
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ASSESSMENT OF LOCATION SPECTFIC APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS (ARARS) FOR
TOOELE ARMY DEPOT, NORTH AND SOUTH AREAS, UTAH

1. INTRODUCTION

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
of 1980 was passed by Congress and signed into law on December 11, 1980 (Public Law 96-510).
This act was intended to provide for "liability, compensation, cleanup, and emergency response for
hazardous substances released into the environment and cleanup of inactive waste disposal sites.”
The Superfund Amendments and Reauthorization Act (SARA), adopted on October 17, 1986 (Public
Law 99-499), did not substantially alter the original structure of CERCLA, but provided extensive
amendments to it.

In particular, § 121 of CERCLA specifies that remedial actions for cleanup of hazardous
substances must comply with requirements or standards under federal or more stringent state
environmental laws that are applicable or relevant and appropriate to the hazardous substances or
circumstances at a site. Inherent in the interpretation of applicable or relevant and appropriate
requirements (ARARs) is the assumption that protection of human health and the environment is
ensured. The purpose of this report is to supply a preliminary iist of availabie federal and state
location-specific ARARs that might be considered for the Tooele Army Depot, North and South
Areas (TEAD) in Utah.

Location-specific requirements "set restrictions upon the concentration of hazardous
substances or the conduct of activities solely because they are in special locations” (33 FR 51394).
In determining the use of location-specific ARARSs for selected remedial actions at CERCLA sites,
one must investigate the jurisdictional prerequisites of each of the regulations. Basic definitions,
exemptions, etc., should be analyzed on a site-specific basis to confirm the correct application of the
requiremeénts.

The following is an explanation of the terms used throughout this report:

Applicablc requirements are "those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promuigated under federal
or state law that specifically address a hazardous substance, poilutant, contaminant, remedial action,
location, or other circumstances at a CERCLA site" (32 FR 32496, August 27, 1987).

Relevant and appropriate requiremeats are "those cleanup standards, standards of control,
and other substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that, while not applicable to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited to the
particular site® (52 FR 32496).

Requirements under federal or state law may be either applicable or relevant and appropriate
to CERCLA cleanup actions, but not both. However, requirements must be both relevant and

appropriate for compliance to be necessary. In the case where both a federal and a state ARAR are
availabie, or where two potential ARARs address the same issue, the more stringent regulation must
be selected. However, CERCLA §121(d)(4) provides several ARAR waiver options that may be
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invoked, providing that the basic premise of protection of human health and the environment are not
ignored. A waiver is available for state standards that have not been uniformly applied in similar
circumstances across the state. In addition, CERCLA §121(d)(2)(C) forbids state standards that
effectively prohibit land disposal of hazardous substances. :

CERCLA on-site remedial response actions must only comply with the substantive
rcquirements ofa reg'ulation and not the administrative requircments to obtain federal, state, or local

JUR. BAME LN mmed o Bm minmiiam A comcnmismo maabtrsms smermnaned e el

permiis {CERCLA §121{(¢)]. In order i0 ensure that CERCLA response actions proceed as rapidly
as possible, the EPA has reaffirmed this position in the final National Coatingency Plan (NCP) (55
FR 8756, March 8, 1990). Substantive requirements pertain directly to the actions or conditions at
a site, while administrative requirements facilitate their implementation. The EPA recognizes that

certain of the administrative reguirements, such as consultation with state agencies, reporting, etc

ViLASA WA waa —a s Y SEAA LA IS ea) Waswas Tae S AmS wey v met R evia SIEIT SRl s L siling wevey

are accomplished through the state involvement and public participation requirements of the NCP.
These administrative requirements should be observed if they are useful in determining cleanup
standards at the site (55 FR 8757).

In the absence of federal- o state-promulgated regulations, there are many criteria, advisories,
guidance values, and proposed standards that are not legally binding, but may serve as useful guidance
for remedial actions. These are not potent:a.l ARARs but are "to-be-considered” (TBC) guidance.
These standards, etc., may be addressed in the text of this report as deemed appropriate.

2 LOCATION-SPECIFIC ARARs

Table 1 lists the major federal and state Iocation-speciﬁc ARARs that might be pertinent

to remedial actions at both N-TEAD and S-TEAD.

1. Caves, salt-dome formations, salt-bed formations, underground mines

The area encompassing N-TEAD and S-TEAD is characterized

by linear-mouatains (Christenson 1991a; Weston 1991). These facilities are located in the Toocle
Valley and Rush Valley, respectively. The Oquirth Mountains are to the east of both facilities

with the Stansbury Mountains to the west of N-TEAD and the Onaqui Mountains to the west of
S-TEAD (EESTI 1988a; EESTI 1988b: Weston 1991). There are no indications of salt-bed

formanons salt-dome formatnons, caves or undcrground mines at cither site (EESTI 1988a;

EESTI 1988b; Christenson 1991a; Christenson 1991b: Weston 1991). There is a gold mine
located approximately 4 miles from the northeastern boundary of S-TEAD (Woods 1992). Should
any of these features be discovered on the instailation, the provisions of 40 CFR 264.18(c) would
become implicated.

22. Faults

Both N-TEAD and S-TEAD are located in the Great Basin section of the Basin and
Range Geologic Province (EESTI 1988a). There are fault blocks/zones to the east, west and
south of the installations (EESTI 1988a). The area has some history of seismicity (classified
Building Code seismic zone 3) and is considered potentially active (Christenson 1991a; EESTI
1988a). There has been extensive movement along the fauits in this region since the late
Miocene Epoch (EESTI 1988a). There are no known faults on N-TEAD itself (EESTI 1988a;
Christenson 1991a). However, there are faults in the vicinity of the installation, such as those
associated with the Northern Oquirrh Fault Zone to the east, which are indicative of Holocene
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(Post Lake Bonneville) displacement (Christenson 1991a). In addition, much of S-TEAD is

located on a geological feature known as the Mid-Valley Horst (Weston 1991). A Holocepe fault  —
associated with this feature runs north-south near the center of S-TEAD across the ammunition

storage area and igloo area 9 (Weston 1991).

The RCRA seismic requirements for locations of treatment, storage, and disposai (TSD)
facilities [40 CFR 264.18(a)] are considered ARARs for CERCLA remedial actions. Under those
regulations Tooele County, Utah is one of the jurisdictions that must demonstrate compliance
with requirements prohibiting such facilities within 61 meters (200 feet) of a fault with Holocene «— no fartf
displacement (40 CFR 264.18 and Appendix IV). The Utah requirements [Utah Administrative  on “Teag -
Code (UAC) R450-8.2.9] are identical to the federal requirements in this regard. These
requirements would be ARARs for any TSD facilities constructed on S-TEAD as part of the
remedial process. In addition, the EPA does intend to propose additional seismic restrictions for
the location of TSD facilities (NPRM March 1992; Final Rule expected March 1994). At that
time, the new regulations may also become applicable to these locations.

23. Wﬂdunmams,wﬂdﬁfemﬁxgu,wﬂdli[emmmicﬁm:

There are no wilderness areas or scenic rivers on or near N-TEAD or S-TEAD.
However, Utah has created the Pony Express Wildlife Management Area on Faust Creek on the-
southern boundary of S-TEAD. The area is a Utah state designated wetlands and waterfowl
management area (Shirley 1991). Should any remedial action impacts extend to this area, the
Utah Department of Wildlife Resources - Central Region in Springville, Utah should be consulted
as regards any regulations that might be applicable or TBC.

24. Wetlands and floodplains

There are no perennial streams or rivers on N-TEAD, although the reaches of several
streams flow just to the south and southwest of the installation (EESTI 1988a; U.S. Army 1991).
Box Elder Wash traverses N-TEAD from the southwestern corner to the north-central boundary
(Woods 1992). There are no documented floodplains on N-TEAD (Carter 1991; Anderson 1989).
Some information also indicates that there are no wetlands at the site (EESTI 1988a; Weder
1991a). However, the National Wetlands Inventory (NWI) map for the installation shows a
number of wetlands at N-TEAD, possibly associated with the sewage lagoons (U.S. Army 1991).
It must be remembered that the NWI maps are compiled from high altitude photographs and are
not purported to be absolutely accurate (Carter 1991). In addition, it is not clear whether the
wetlands that appear on the NWI maps meet the jurisdictional definition of wetlands required by
the statutes and regulations that would apply to such resources (U.S. Army 1991).

Although there are no perennial streams or rivers on S-TEAD, there are numerous
intermittent streams that traverse the site, including Faust Creek and Ophir Creek (Weston 1991).
Although no surveys are available at this time, there are indications that there may be wetlands
on the site. Utah has created a Wetlands Management Area on Faust Creek, approximately 2
miles from the southern boundary of the site (Johnson, C. 1991; Weston 1991). Although there
has been no formal designation, the U.S. Bureau of Land Management has developed a wetlands
management area adjacent to the north central boundary of S-TEAD, which is fed by water that
flows through the site in Faust Creek (Hedrick 1991). In addition, there is a surface water
impoundment along the western boundary, which has been observed to form a shallow lake of —
several hundred acres during spring snow melt and rainy periods (Weston 1991). The water from
this impoundment eventually drains to the north through Rush Valley to Rush Lake (EESTI
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1988b). There is no information available as to whether this feature would fit the jurisdictional
definition of wetlands.

Floodplain maps for the S-TEAD area are currently being compiled, but are not available
at this time (Johnson, 1991). The level of the 100-year floodplain has not been designated for
* this area (Harvey 1991). There apparently were some flooding, or water control problems, during
the spring of 1983 and the spring of 1984 (Johnson, R. 1991)

Given the ambiguity and conflicting information regarding the presence of these
resources, a comprehensive wetlands survey of both parts of TEAD is advisable. If wetlands that
meet the jurisdictional definitions are present at the site, or would be impacted by any remediai
actions, then the provisions of various laws and regulations may be ARARs for remedial actions:;
Executive Order 11990; 40 CFR 6 (Appendix A); 40 CFR 6.302(a); Clean Water Act § 404; 40
CFR 230; and 33 CFR 320-330. If floodplains are identified at S-TEAD, 40 CFR 264.18(b),
Executive Order 11988, 40 CFR 6.302(b) and 40 CFR 6 (Appendix A) would be applicable to any
remedial action that impacts those resources. In addition, the EPA does intend to propose
additional floodplain restrictions for the location of TSD facilities (NPRM March 1992; Final
Rule expected March 1994). -

25. Archaeological resources and historic sites

In 1984, a report was prepared for the U. S. Department of Interior on the potential
historic buildings at TEAD (Building Technologies, Inc. 1981). However, it is not clear whether
all the structures on the depot were surveyed or identified (Schirer 1989). The conclusion, at the
time of the report, was that none of the buildings at the installation were of "archaeological,
historical or technological significance” (Building Technologies, Inc. 1984). There has been no
systematic survey of the installation for archaeological resources (Weder 1991a). Preliminary
indications from rudimentary surveys done for other purposes at the installation have indicated
that there are, indeed, archaeological and historic resources present (Weder 1991a).

A petroglyph, which may be eligible for the National Register of Historic Places (36 CFR
60), has been located in the northeastern portion of N-TEAD (Weder 1991a; EESTT 1988a).
There is additional evidence of prehistoric habitation near the western boundary of N-TEAD
(Weder 1991a). There are also structures there that apparently date from the prehistoric
Freemont period and are associated with a Freemont community on South Willow Creek (EESTI
1988a). Finally, a prehistoric campsite has been teatatively identified at the TNT Washout
Lagoon at N-TEAD (Weder 1991a)..

At S-TEAD, a prehistoric camp site was located in the central region of that site, to the
cast of the Chemical Agent Storage Area (Weder 1991b) In addition, an old homestead and
trash dump containing late 19th and early 20th century artifacts is located south of the main
entrance (Weder 1991b). A cemetery is also located in the north central part of S-TEAD
(EESTI 1988b). :

Before any remedial actions are undertaken at the depot, a systematic survey of the
historic and archaeological resources should be undertaken. The National Historic Preservation
Act of 1966 (16. USC 470 et seq.) mandates that federal agencies have a positive duty to "locate,
inventory, and nominate” properties under their control that are eligible for the National Register.
Properties that are eligible for the Register are protected under the Act, whose provisions would
be ARAR for remedial actions at N-TEAD. Similarly, the Archaeological Resources Protection
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Act of 1979 (16 USC 470aa-ll) creates positive duties for federal agencies with regard to
identifying and protecting archaeological resources. Its substantive provisions would be applicable
to remedial actions at N-TEAD. In addition, the provisions of 16 USC 469a-1, 36 CFR 800, 36
CFR 65 and Executive Order 11593 may also apply.

2.6. Rare, threatened, or endangered specics

Both the baid eagie (Halieetus leucocephaius) and the peregrine faicon (Faico peregrinus),
which are federal endangered species, are known to occur on, or in the vicinity of N-TEAD (U.S.
Army 1991; EESTI 1988a). The bald caglc uses S-TEAD as a feeding area and the area
encompassmg both S-TEAD and N-TEAD is considered important habitat for the species (Weder
1%12; U.s. Aﬁ'y' 1991; EMD Memo 1991; EESTI 19883) In ﬁddauuu, ucauus pa‘u's of the }Gﬁg
billed curlew (Numenius americanus), a federal candidate species, were noted along the western
boundary of S-TEAD in 1991 (EMD Memo 1991). Another federal candidate species, the

ferruginous hawk (Buteo regalis), was also sighted on S-TEAD in 1991 (EMD Memo 1991).

Additionally, there are a number of other federal candidate and state sensitive species that are

potentially present at TEAD, although there have been no specific sightings (EMD Memo 1991).
For a list of these species and relevant habitat information please see the Environmental
Management Division Memorandum of August 15, 1991, cited herein as EMD Memo 1991.

There are apparently no endangered plant species on the installation, although two federal
candidate species, Ute's lady’s tresses (Spiranthes diluvialis) and Cryptantha compacta may possibly
occur (EMD Memo 1991; U.S. Army 1991; EESTI 1988a). However, there has been no
inventory of the installation and it is suggested that this be done before any remedial actions are
taken.

Should remedial actions affect any endangered or threatened species or their critical
habitat, ARARs could derive from the Endangered Speci&s Act of 1973 (16 USC 1531 et seq. ), 50
CFR 402, 40 CFR 6.302(h), and the Fish and Wildlife Coordination Act (16 USC 661 et seq.).
The Utah state endangered species list for animals encompasses those species on the federal list
(Quing 1991). The piant list is maintained by the Utah Heritage Program and is not a part of
Utah state laws or regulations per se (Quinn 1991). However, the Utah Division of Wildlife
Resources normally consults with any federal or state agency- -whose actions may threaten or
adversely affect not only threatened or endangered species, but any other species of concern at a
given location (Quinn 1991). Such consultation would be mandatory for off-site actions or

impacts and is strongly recommended for on-site actions that affect the indigenous animal
pnunlﬂnhnnc {"nrrnmnrimah: the Utah Heritace Prooram should be consulted reaardmﬂ
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potential disturbance of plant species.

A-14



)

Building Technology, Inc. 1984. Historic Properties Report Tooele Army Depot, Utah and
Subinstallations Tooele South Area, Utah and the Non-Tactical Generator and Rail Shops
Division, Utah. Contract No. CX-0001-2-0033. Building Technology, Inc., Silver Spring, MD.
Carter, B. 1991. Engineer, U.S. Army Corps of Engineers, Salt Lake City, UT. Personal
communication, June 18, 1991 (801-295-8380).

Christenson, G. 1991a. Geologist, Utah Geological and Mineral Survey, Salt Lake City, UT.
Personal communication, May 30, 1991 (801-581-6831).

Christenson, G. 1991b. Geologist, Utah Geological and Mineral Survey, Salt Lake City, UT.
Personal communication, October 31, 1991 (801-467-7970).

EESTL EA Engineering, Science, and Téchnology, Inc. 1988a. Tooele Army Depot Preliminary
Assessment/Site Investigation Final Report, Vol. I North Area and Facilities at Hill Air Force
Base. Contract No. DAAA15-86-D-0002. EA Engineering, Science, and Technology, Inc.,
Sparks, MD. :

EESTL. EA Engineering, Science, and Technology, Inc. 1988b. Tooele Army Depot Preliminary
Assessment/Site Investigation Final Report, VoL.II South Area. Contract No. DAAA15-86-D-
0002. EA Engineering, Science, and Technology, Inc., Sparks, MD.

EMD Memo. Environmental Management Division. 1991. Memorandum for USAMC
Installations and Services Activity AMXEN-U (William Woodson): Tooele Army Depot,
Endangered Species Act Compliance (dated August 15, 1991). Environmental Management
Division, Environmental Management Office, Tooele Army Depot, Tocele, UT.

' Harvey, J. 1991. State FEMA Coordinator, Utah Comprehensive Emergency Management, Salt
Lake City, UT. Personal communication November 13, 1991 (1-801-538-3400).

Hedrick, H. 1991. Area Manager, Sait Lake City District, Bureau of Lane Management, Salt
Lake City, UT. Personal communication, November 22, 1991 (801-977-4300).

Johnson, C. 1991. Assistance Field Supervisor, Fish and Wildlife Enhancement, U.S. Fish and
Wildlife Service, Sait Lake City, UT. Personal communication, November 7, 1991 (1-801-524-
5649).

Johnson, R. 1991 Director, Tooele County Department of Engineering, Tooele, UT. Personal

. : P - TE 10 £4 Ond O Ae ons
communication, Nmembe; 1o, 1571 (1-501-882-9160).

Quinn, C. 1991. Biologist/ecologist, Utah Division of Wildlife Resources, Salt Lake City, UT.
Personal communication, July 8, 1991 (801-538-4700).

Schirer, D. L. 1989. Regulation Assistance Historian, Division of State History, Department of
Community and Economic Development, Salt Lake City, UT. Letter to R. Weaver dated April
28, 1989. : '






Assessment of Chemical-Specific ARARs
for Tooele Army Depot, North and South Areas

A-17






ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR

RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) FOR
TOOELE ARMY DEPOT, NORTH AND SOUTH AREAS, UTAH

DRAFT REPORT

August 25, 1992

CHEMICAL HAZARD EVALUATION GROUP
BIOMEDICAL AND ENVIRONMENTAL INFORMATION ANALYSIS
HEALTH AND SAFETY RESEARCH DIVISION

ARAR TASK GROUP

Patricia S. Hovatter
Jean Pearson Hitch
Robert H. Ross

SUPPORTED BY
U.S. ARMY TOXIC AND
HAZARDOUS MATERIALS AGENCY
‘Aberdeen Proving Ground, Maryland 21010-5401

Contracting Officer’s Representative
Robert Muhly
Environmental Branch,
Technology Division
U.S. ARMY TOXIC AND
HAZARDOUS MATERIALS AGENCY
Aberdeen Proving Ground, Maryland

A-19



1. INTRODUCTION ............ e neesemecesereate e et 1
2. SELECTION OF ARARs ...... et beeeereeeeenearet e 3
21. CHEMICAL-SPECIFIC ARARS ....0c0nnvcnvecnsonnnsoasnsanscanssns 3

2.1.1. Chemicals of Potential Concern ..........ocoiusirnnrnaccecans 4

2.1.1.1. Chemicals of Concern for TEAD-N . ...........ocovvnann. 4

2.1.12. Chemicals of Concern for TEAD-S ...........c0evnnnnn. 5

2.12. Federaland State ARARS .....ivvvinencrenerncnncnnnranansas 17

2.1.2.1. Groundwater and Drinking Water ..............cc0nennn 17

2122 SOIl tevvuireeriteratstanateaaanaatastaaanananaans 25

22. OTHER GUIDANCETO BE CONSIDERED ..........cccinveennnnnns 26

221, Groundwater . ......cecocesnssssaaanscaaeassscasaanssssesanssns 26

R 2 T | S R E R R R 28

23. ACTION-SPECTFIC ARARS . ... eeennrreeenneneesoaninnneesmmnneess 29
REFERENCES &+t i ttteerratsnssarecesssssnnnanesasnsssstnsssnansassssesans 36
APPENDIX A ..t ivreiivaresannseesnssscosasasassnnsssasnsasssaassssenens A-l
APPENDLIX B . oo it tteeeevansasseacssssssonasasasssanssessasesaasssassasses B-1

A-20



10.

11

12,

13.

LIST OF TABLES

CHEMICALS OF POTENTIAL CONCERN SELECTED FOR TEAD-N ........ 6

CHEMICALS WITH MCLS THAT WERE NOT SELECTED AS CHEMICALS
OF POTENTIAL CONCERNFOR TEAD-N .......0vtittrrrrnnennenennnnns 8

RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION, CERTI-
FIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR GROUND-
WATER CHEMICALS OF CONCERN ATTEAD-N .......ciiiinininennn.. 9

RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION, CERTI-
FIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR SOIL
CHEMICALS OF CONCERN AT TEAD-N ... itiiiiiiiciiiieencninennnn. 10

CHEMICALS WITH MCLS THAT WERE NOT SELECTED AS CHEMICALS
OF POTENTIAL CONCERNFOR TEAD-S .......ciiiiiiiennenenennnnnn. 14

RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION, CERTI-
FIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR GROUND-
WATER CHEMICALS OF CONCERN AT TEAD-S .. ..0ciiininrnennnnnnnn. 15

RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION, CERTI-
FIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR SOIL
CHEMICALS OF CONCERN AT TEAD-S .....iivrinnnerreneaannnnnns 18 -

CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) FOR CLEANUP OF GROUNDWATER AT

TEAD-N (BE/L) - - e et v e eteeee e et e e e e eee e e e eeee e 20

CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) FOR CLEANUP OF GROUNDWATER AT TEAD-S

(77 5 R 22
POTENTIAL TBC GUIDANCE LEVELS FOR CLEANUP OF CONTAMINATED
SOILS AT TEAD-N ...ttt ettt eee e et e e e eeee e 30

POTENTIAL TBC GUIDANCE LEVELS FOR CLEANUP OF CONTAMINATED
SOILS AT TEAD-S ...ttt ittt ee et anearenoneenoneaaaeannnnsns 31

REFERENCE DOSES (RFD), REFERENCE CONCENTRATIONS, AND CAR-
CINOGEN SLOPE FACTORS (SF) FOR CHEMICALS DETECTED IN SOILS AT



14.

LIST OF TABLES

REFERENCE DOSES (RFD), REFERENCE CONCENTRATIONS, AND
CARCINOGEN SLOPE FACTORS (SF) FOR CHEMICALS DETECTED
INSOIL AT TEAD-S .. ..ciitiietnrronnassscoensnsescossnssnossocansss

A-22



ASSESSMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) FOR TOOELE ARMY DEPOT,
NORTH AND SOUTH AREAS, UTAH

1. INTRODUCTION

The Comprehensive Eavironmental Response, Compensation and Liability Act of 1980
(CERCLA) was passed by Congress and signed into law on December 11, 1980 (Public Law 96-
510). This act was intended to provide for "liability, compensation, cleanup, and emergency
response for hazardous substances released into the environment and the cleanup of inactive
waste disposal sites.” The Superfund Amendments and Reauthorization Act (SARA), adopted
on October 17, 1986 (Public Law 99-499), did not substantiaily alter the original structure of
CERCLA but provided extensive amendments to it.

In particular, Title I, § 121 of SARA specifies that for any hazardous substance, pollu-
tant, or contaminant that remains on-site, the level or standard of control that must be met shall
be at least that of any legally applicable or relevant and appropriate regulation (ARAR), stan-
dard, criteria, or limitation under any federal environmental law or any more stringent standard
promulgated under state environmental or facility siting law. Inherent in the interpretation of
ARARs is the assumption that protection of human health and the environment is ensured.

The U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) has asked the
support of the Chemical Hazard Evaluation Group in the Health and Safety Research Division at
Oak Ridge National Laboratory (ORNL) for assistance in determining ARARs for Tooele Army
Depot (TEAD) - North and South Areas, Tooele, Utah. The North Area (TEAD-N) is currently
listed on the National Priorities List (NPL) (52 FR 27620, July 22, 1987) due to contamination at
the old TNT washout evaporation/percolation (E/P) ponds. Supporting documentation for this
report includes the TEAD Installation Assessment (USATHAMA 1979), the TEAD Preliminary
Assessment/Site Investigation (PA/SI) - Volume I North Area and Facilities at Hill Air Force
Base (EESTI 1988), and the Final Draft Report of Remedial Investigation for Tooele Army
Depot - North Area (Weston 1990). A RCRA Phase I RFI has been conducted for the South
Area (TEAD-S) (Ebasco 1992) as a requirement of Module VII - Corrective Action for Solid
Waste Management Units (SWMUs) in TEAD-S, Chemical Stockpile Disposal Plant Permit.

TEAD is situated in the Great Basin Section of the Basin and Range Physiographic
Province in west central Utah. TEAD is bounded on the east by the Oquirrh Mountains and on
the west by the Stansbury Mountains. Undeveloped areas immediately adjacent to TEAD are
used for pasture, rangeland grazing, and cultivation. Mining of metals has occurred in the
Oquirrh Mountains and Mercur Creek (north of TEAD-S) for several years. The North Area is
situated on the desert floor of the Tooele Valley. The North Area encompasses 10,007 hectares
and is located approximately 57 km southwest of Salt Lake City, Utah. The facility has operated
as a supply depot providing for receipt, storage, issue, maintenance, and disposa}l of assigned
commodities, including ammunition, combat vehicles, bulk chemical agents and chemical weapaons.
After World War II, the mission was expanded to include the support of other Army installations
in the western U.S. (USATHAMA 1979). TEAD-S encompasses 19,355 acres and is located in a
separate valley, Rush Valley, approximately 17 miles south of TEAD-N and 35 miles southwest of



Salt Lake City. The primary mission of the facility is that of storage and maintenance of bulk
chemical agents and chemical weapons (Ebasco 1992).

There are no permanent streams or rivers in either the North or South Areas of TEAD.
All streambeds within the depot boundaries carry intermittent flow, which is primarily runoff from
mountain snowmelt. The primary intermittent creeks in TEAD-N are South Willow Creek and
Box Elder Wash and the primary intermittent systems entering TEAD-S are Ophir Creek, Mercur
Creek, and Faust Creeck. Water from these streams is either diverted for irrigation, infiltrated to
the groundwater, or lost by evapotranspiration. Any generated drainage from the North Area
moves north toward the Great Salt Lake. A small amount of the surface water in the South Area
reaches Rush Lake at the northern boundary of the valley where it is evaporated. The State of
Utah, under Utah Administrative Code (UAC) R317-2-13, has classified Ophir Creek as "3A" for
the protection of cold water species of game fish and other cold water aquatic life, including the
necessary aquatic organisms in their food chains and as "4" for the protection of agricultural uses,
including irrigation and watering of stock. Rush Lake is designated "2B" for protection of

v, o

boating, water skiing and similar uses (excluding swimming) and *3B" for protection of warm water
species of game fish and other warm water aquatic life, including nécessary aquatic organisms in
their food chains. The Great Salt Lake is classified as "6" for waters requiring protection when
conventional uses as identified in other classes do not apply. However, due to the intermittent
nature of the surface waters at TEAD-N and TEAD-S, the systems are not hydrologically
connected to any waste ponds, lagoons, ditches, or craters and thus, are not impacted. Conse-
quently, no ARARs develop for this media and associated sediments. Significant contamination in
the waters and sediments of the waste ponds and lagoons at these sitcs will be addressed during
remediation of the sites.

The principal aquifer at TEAD is in the granular strata within the valley fill. Groundwa-
ter recharge is primarily via infiltration of mountain streams and precipitation within the drainage
basin. Groundwater flow generally follows ground contours north toward Great Salt Lake, which
is the major discharge area for the regional groundwater system at TEAD. A regional divergence
occurs in Rush Valley, with the groundwater in the southeastern portion of TEAD-S flowing
south and east. Groundwater in the aquifer underlying TEAD-N at depths between 103 and 190
meters supplies domestic water to six wells in the North Area and to the towns of Grantsville,
Erda, and Tooele (USATHAMA 1979). There are also two active potable wells in the northeast

comer of TEAD-S.

During a Preliminary Assessment/Site Investigation (PA/ST) for TEAD-N, EESTI (1988)
investigated 19 sites on-post and 3 sites off-post as potential sources of environmental contamina-
tion. Four sites [TNT Washout Facility Area, Former Transformer Storage Area, PCB Spill Site,
Open Burn/Open Detonation (OB/OD) Grounds] were considered to present a significant
potential threat to human health and the environment. Sampling results indicated that no threat
was posed at the Transformer Storage Area, the PCB Spill Site, or the OB/OD Grounds;
however, significant contamination of the soils and groundwater had occurred at the TNT
Washout Facility Area from leaching of explosives from the sediments of the TNT Washout
Ponds and seepage of effluent from the Laundry Effluent Pond. It was determined that 14 sites
on-post and 1 site off-post were not posing a threat to human health and the environment.
Further investigations were recommended for 7 on-post sites (Barrel Storage Area, Sewage
Lagoon, Munition Sawing Site, Chemical Range, Surveillance Test Site, X-Ray Lagoon, and
Sanitary Landfill) and for 2 off-post sites (Bauer Mine Trailings Site and Anaconda Deep Mine
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Site). Subsequently, Weston (1990) conducted a Remedial Investigation for TEAD-N focusing on
five areas that were identified in the previous investigations as potential sources of contamination:
1) TNT Washout Facility, 2) Sanitary Landfill, 3) Drum Storage Areas, 4) Old Burn Area, and 5)
Chemical Range. The purpose of the RI was to better define the contamination at the TNT
Washout Facility and to determine the extent of contamination at the other areas. Weston (1990)
concluded that site-related contamination by explosives had occurred in the subsurface soils,
shallow perched groundwater, and regional aquifer at the TNT Washout Facility and that
contamination by metals and volatile organic compounds (VOCs) had occurred in the regional
aquifer underlying the Sanitary Landfill. Soil contamination by polynuclear aromatic hydrocarbons
(PAHs) was detected in surface soils at the Drum Storage Area. Metals were also detected in the
groundwater at this site at concentrations exceeding background. Sampling was hampered at the
Old Burn Area and the Chemical Range due to the presence of unexploded ordinance; however,
metals were detected in surface soils at the Chemical Range at concentrations exceeding
background levels. Remediation of the groundwater and soils at the TNT Washout Facility was
recommended (Weston 1990).

Ebasaco (1992) conducted a Phase I RCRA Facility Investigation (RFI) at TEAD-S to
identify the presence or absence of contamination at 27 suspected releases solid waste manage-
ment units (SWMUs) and at 8 meteorological stations. The SWMUs are primarily munitions
disposal, storage, and washout areas. Results of the RFI indicate that there was no contamination
at 6 SWMUs and additional interim sampling was required at 10 SWMUs to determine if a Phase
II study is needed. Phase II RFI studies were recommended for 9 SWMUss (# 1&4,3, 5,8, 9, 25,
30, 31, and 37) based on explosives contamination in the groundwater and soils from the
munitions burning and burial pits and heavy metals and VOC contamination in the soils at some
SWMUs. There does not appear to be widespread groundwater contamination in plumes at the
site.

2. SELECTION OF ARARs

Selection of ARARs is dependent on the hazardous substances present at the site, the
site characteristics and location, and the actions selected for a remedy. Thus, these requirements
may be chemical-, location-, or action-specific. Chemical-specific ARARSs are health- or risk-
based concentration limits set for specific hazardous substances, pollutants; or contaminants,
Location-specific ARARs address such circumstances as the presence of an endangered species on
the site or the location of the site in a 100-year floodplain. Location-specific ARARs have been
provided under separate cover. Action-specific ARARs control or restrict particular types of
remedial actions selected as alternatives for cleanup of the site. ‘

2.1. CHEMICAL-SPECIFIC ARARs

The Superfund human health evaluation process, which is conducted during the RI/FS, is
composed of three phases: 1) the baseline risk assessment, 2) the refinement of preliminary
remediation goals, and 3) remedial alternatives risk evaluation. The process is fully described in
the USEPA Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (RAGS) (USEPA 1989). The first step in the baseline risk assessment at Superfund sites
is data collection and evaluation, which involves the selection of chemicals of concern (COCGs) or
"indicator chemicals”. This procedure identifies the chemicals that pose the greatest potential
public health risk at a site and is based on site monitoring data, chemical toxicity information in



the form of toxicity factors developed by EPA, and environmental persistence and mobility of the
chemicals.

Chemical-specific ARARs or "to be considered” (TBC) guidance values are subsequently
selected to set protective cleanup levels for the chemicals of concem in the designated media or
else indicate a safe level of discharge that may be incorporated when considering a specific
remedial activity.

2.1.1. Chemicals of Potential Concern

_ We have developed the list of chemicals of potential concern for the North and South
Areas of TEAD following the guidelines outlined in Chapter 5 of RAGS (USEPA 1989).
Initially, a concentration-toxicity screening procedure, as outlined in RAGS, was used to obtain a
ranking of the relative risk for cach detected chemical in a specific medium. A microcomputer-
based spreadsheet was used to automate the routine features of the procedure (CASIC). A risk
factor for each chemical detected in a medium was calculated as the maximum detected concen-
tration times a toxicity factor, which is the inverse of the reference dose (RID) for noncarcino-
gens or the carcinogen potency factor (CPF) for carcinogens. The total risk factor for each
medium is determined as the sum of the individual risk factors for each chemical detected in the
medium. Subsequently, the relative risk for each chemical is the ratio of the individual chemical
risk factor to the total risk factor in that medium. The most current toxicity factors used to derive
the risk factor for each chemical were obtained from the EPA Integrated Risk Information
System (IRIS) (USEPA 1992a) and/or the EPA Health Effects Assessment Summary Tables
(USEPA 1992b). The "indicator" chemical worksheets, which show the calculation of the risk
factors and relative risks for each chemical in each media, are presented in Appendix A for
TEAD-N and in Appendix B for TEAD-S.

The top-scoring chemicals in the screening procedure, along with any detected chemicals
for which toxicity factors are currently unavailable, were subsequently analyzed to establish a list
of the chemicals posing the most significant health risks at the site. Final selection of COCs was
based on evidence of human carcinogenicity, frequency of occurrence in environmental media,
exceedance of acceptable intake values, exceedance of background levels, and environmental
persistence and mobility. :

Complete historical monitoring data for groundwater and soil at TEAD were obtained
from the Installation Restoration Data Management System maintained at USATHAMA. All
monitoring data have been quality assurance/quality control validated by USATHAMA (US-
ATHAMA 1990). A total of 59 chemicals was detected in groundwater and/or soil samples
obtained from TEAD-N during 1982 and from 1986 to 1990. A total of 117 chemicals was
detected in groundwater and soil samples obtained from TEAD-S during 1982, 1987, 1988, 1990,
and 1991.

2.1.1.1. Chemicals of Concern for TEAD-N
Potential carcinogens (13) and noncarcinogens (28) were ranked by relative risk, and a
total of 16 COCs were selected from the top-ranking compounds in both toxicologic classes.

Eight additional chemicals (benzo[a]anthracene, benzo[b]fluoranthene, chloride, chrysene, lead,
sulfate, thallium, and trichloroethylene) for which toxicity constants are currently unavailable were
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also selected. A list of the chemicals of potential concern selected for TEAD-N and supporting
data is presented in Table 1. Table 2 lists chemicals with Maximum Contaminant Levels (MCLs)
or proposed MCLs that were not selected as COCs for TEAD-N, primarily because the maximum
detected concentration did not exceed the MCL.

Groundwater. The primary contaminants in groundwater were metals, VOCs, nitroaromatics and
anions. Table 3 lists the range of concentrations, frequency of detection, certified reporting limits,
and background levels for the groundwater contaminanis selected for TEAD-N. Selection was
based on site-related occurrence; maximum concentrations in exceedance of MCLs, proposed
MCLs, or other health-based guidance values (see Table 9 for MCLs and TBC values); or

potential toxicity based on relative risk ranking in CASIC. Of the chemicals selected, arsenic and

benzene are classified by EPA as Group A known human carcinogens by either the oral or

inhalation routes, and chromium VI is classified as Group A via inhalation. However, chromium
was selected based on its systemic toxicity, not carcinogenicity.

2,4-Dinitrotoluene, RDX, and bis(2-ethylhexyl) phthalate presented approximately 96% of
the carcinogenic risk to buman health from groundwater contamination at the site. Approxi-
mately 98% of the noncarcinogenic risk to human health, as calculated in CASIC, can be
attributed to nitrite and 1,3,5-trinitrobenzene.

Scil. The primary contaminants selected for soils at TEAD-N were metals, nitroaromatics, and
polynuclear aromatic hydrocarbons. Table 4 presents information concerning the range of
detected conceatrations, frequency of detection, certified reporting limits, and background values
for soil COCs at TEAD-S. Selection of soil COCs for TEAD-N was based on exceedance of
background levels for Tooele County, exceedance of RCRA action levels, site-related occurrence,
and potential toxicity based on relative risk ranking in CASIC. Maximum detected concentrations
of chromium, nickel, and zinc were several times greater than background levels (see Table 4).
2,4,6-Trinitrotoluene presented 99.6% of the carcinogenic risk and 100% of the noncarcinogenic
risk to human health, occurring at a maximum concentration of 3,202.500 mg/ke in boring TNTP-4

4l 4 il CUETERAAESTONAS VAR ARSI AM Vi Syl LRI AR ML WRALLULE RIV ALY

at the TNT Washout Facility. Four PAHs (benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluor-
anthene, and chrysene) were selected based on their occurrence in soils at the Drum Storage
Area and their carcinogenic potential.

2112, Chemicals of Concern for TEAD-S

Potential carcinogens (27) and noncarcinogens (47) were ranked by relative risk, and a
total of 38 COCs were selected from the top-ranking compounds in both toxicologic classes. Ten
additional chemicais (copper, gross alpha, gross beta, isopropylmethyl phosphonic acid, lead,
suifate, thallium, total petroleum hydrocarbons, trichloroethylene, and uranium) for which toxicity
constants are currently unavailable were also selected. A list of the chemicals of potential
concern selected for TEAD-S and supporting data is presented in Table 5. Table 6 lists chemicals

with Maximum Contaminant Levels (MCLs) or proposed MCLs that were not selected as COCs

for TEAD-S, primarily because the maximum detected concentration did not exceed the MCL.

Groundwater. The primary contaminants in groundwater were metals, VOCs, nitroaromatics,
anions, and radionuclides. Table 7 lists the range of concentrations, frequency of detection,

certified reporting limits, and background levels for the groundwater contaminants selected for
TEAD-S. Of the chemicals selected, arsenic and benzene are classified by EPA as Group A
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TABLE 2. CHEMICALS WITH MCLS THAT WERE NOT SELECTED
AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-N

Maximum Concentration

Chemical MCL (pg/L)" (ug/L)
Barium 2,000 488
Beryllium 4 1.6
Copper 1,300° 216.5
trans-1,2-Dichloroethylene 100 112
Fluoride 4,000 1,000
Mercury 2 0.2
Nitrate 10,000 1,000
Selenium 50 8.8
Siiver 50¢ 2.6
Tetrachloroethylene 5 1.1
Toluene 1,000 13

* Federal Safe Drinking Water Act (SDWA) maximum contaminant level (MCL).

® Properly termed an "action level,” not an MCL, under the federal SDWA (56 FR 26460, June 7,
1991; effective Decmber 7, 1992), exceedence of this level triggers initiation of corrosion control
studies and treatment requirements.

¢ State MCL; the federal MCL for silver has been revoked, effective July 30, 1992 (56 FR 3526,
January 30, 1991). '
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TABLE 3. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR
GROUNDWATER CHEMICALS OF CONCERN AT TEAD-N*

Range of Detected Frequency of Certified Reporting Background
Concentrations® Detection Limit® Leveis?
Arsenic 5.2.110.0 38.0 5.0 <10.0
Benzene 0.85-1.62 100 NA 1.62
Bis(2-cthylhexyl)phthalate 10.0-790.0 23.1 10 (TRL) 57.0
Chloride 1,000-395,421 100.0 125,000 {TRL) NA
Chromium 5.0-51.4 350 375 <10.0
2,4-Dinitrotoluene 7.5-200.0 4.1 0.6 ND
HMX 122232 10.7 130 ND
Lead 23.70.0 59.0 1.78 3.44
Nickel 5.0-294.1 38.1 9.6 <40
Nitrite/Nitrate 520-3,050,000 885 500 (TRL) 5.0
RDX 1.0-275.0 278 0.63 ND
Sulfate 1,000-1,841,842 97.0 125,000 (TRL) 186-268
Thallium 34 36 5.0 <100
Trichloroethylene 1.11-47.6 14.8 0.71 ND
1,3,5-Trinitrobenzene 100.0 34 056 ND
2,4,6-Trinitrotoluene 1.0-37.4 135 0.78 ND
Zinc 16.0-16.2 100.0 172 413
L NS

*All values given in pg/L.

*[RDMS, data printout March 1992,

“As reported in Weston 1990
4As reported in Weston 1990.

ND = not detected
NA = not available
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Chemical

W

Concentrations®

Detection

SOIL CHEMICALS OF CONCERN AT TEAD-N*

TABLE 4. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR

Background
Levels®

1 |
Benzofa]anthracene 0.06-0.5 7.9 0.3 (TRL) NA

Benzo[a]pyrene 0.44-0.66 53 0.3 (TRL) NA
Benzo[b]fluoranthene 0.22-0.6 53 03 (TRL) NA
Beryllium 0.3-3.0 21.1 0.33 ND
Chromiutﬁ - 3.6-217.7 82.2 25 30.0
Chrysene 0.41-1.65 7.9 0.3 (TRL) NA
2,4-Dinitrotoluene 0.51-80.0 3.1 0.42 ND
2,6-Dinitrotoluene 300.0 0.5 0.40 ND
HMX 1.28-95.2 7.5 1.27 ND
Lead 6.33-200.0 389 4.78 15-70
Nickel 5.0-81.9 673 4.8 7-15
RDX 1.67-1,000 10.6 0.98 ND
1,3,5-Trinitrobenzene 3.51-90.0 13.4 2.09 ND
2,4,6-Trinitrotoluene 2.26-3,202,500 9.7 1.92 ND
Zinc 1.0-2,072 24.7 52.0 40-80

— Lo

*All values are given in mg/kg (ppm).
SIRDMS, data printout March 1992,
*As reported in Weston 1990 (TRL = Target Reporting Limit).

‘As reported in Weston 1990.

NA = not available
ND = non-detected
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TABLE 6. CHEMICALS WITH MCLS THAT WERE NOT SELECTED

AS CHEMICALS OF POTENTIAL CONCERN FOR TEAD-S

Maximum Concentration

Chemical MCL (pg/L)’ (pglL)
Copper 1,300 124
Cyanide 200 10
1,2-Dichlorobenzene 600 78
1,1-Dichloroethylene 7 0.4
1,2-Dichloroethylene (cis-) 70 2.9
(trans-) 100
1,2-Dichloropropane 5 0.4
Ethylbenzene 700 87.8
Mercury 2 0.9
Toluene 1,000 19.4
1,1,1-Trichloroethane 200 1.6
1,1,2-Trichloroethane 5 0.2
Xylene (total) 10,000 2,000

* Federa! Safe Drinking Water Act (SDWA) maximum contaminant level (MCL).

b Properly termed an "action level," not an MCL, under the federal SDWA (56 FR 26460, June 7,
1991; effective December 7, 1992), exceedence of this level triggers initiation of corrosion control
studies and treatment requirements.
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TABLE 7. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR
GROUNDWATER CHEMICALS OF CONCERN AT TEAD-S*

——
Chemical Range of Frequency of Certified Background
Detected Detection Reporting Levels*
Concentrations® , | Limit°
Antimony 3.86-143.0 25.3 3.0 <38-140
Arsenic 3.09-20,000 78.8 5.0 <2.54-1,300
Benzene 0.295-98.0 14.2 0.67 NA
Beryllium 0.20-50.0 3.6 0.10 <3.0
Bis(2-ethylhexyl)phthalate 2.0-810.0 3.7 10 (TRL) NA
Bromndichloromethane 32 0.8 5 (TRL) NA
Cadmium 4.58-47.26 8.0 5.10 <4.0
Carbon tetrachloride 17.0-65.0 1.6 5 {TRL) NA
Chloroform 0,84-28.2 220 5 (TRL) NA
2-Chlorophenot 79.0-80.0 2.2 10 (TRL) NA
Chromium 5.0-1,884 333 37.5 <6.0-31
1,4-Dichlorobenzene 0.346-123.4 25 10 (TRL) NA
Dichloromethane 6.18-71.6 12.1 5 (TRL) NA
1,3-Dinitrobenzene 0.99-9.5 29 0.61 NA
2,4-Dinitrotoluene 0.88-88.27 2.8 0.60 NA
2,6-Dinitrotoluene 16.3-20.5 1.0 0.55 NA
Fluoride 135.0-100,000 3.1 50 (TRL) <71-55,000
Gross alpha 3.7-4,720 (pCi/L) 93.3 NA NA
Gross beta 0.5-504 (pCi/L) 49.3 NA NA
HMX 116126 1.5 13 NA
Isopropylmethyl 1.2-3,000 20.7 NA NA
phosphonic acid

Lead 1.41-200.0 61.4 25 <1.3-46
Naphthalene 31.4-3,720 12.7 10 (TRL) NA
Nickel 5.0-176.24 23.8 9.6 <34
Nitrate _30.840,000 68.1 500 (TRL) NA
Nitrite 2.7-18,000 45.2 500 (TRL) NA




1
TABLE 7. (CONT.) g
Chemical Range of Frequency of Certified Background
Detected Dectection Reporting Levels?
__'Conccntrations" Limit _Limit® ]
N-Ni*rosodiphenylamine 2.56-37.5 1.0 1.13 NA ]
N-Nitrosodiphenylamine 13.0 0.7 10 (TRL) NA
Nitroso-di-N-propylamine 115.7-119.8 1.9 10 (TRL) NA ;
Pentachlorophenol 38.0-96.0 2.0 50 (TRL) NA
Phenol 3.0-41.0 2.2 10 (TRL) NA
Selenium 3.3-200.0 27.6 5.0 <3.0-200
Silver 0.18-1,000 23.8 0.19 <4.6
Sulfate 1.89-8,100,000 93.5 125,000 NA
(TRL)
RDX 1.9-15.8 33 0.63 NA
Tetrachloroethylene 0.03-5.86 L5 5 (TRL) NA
Tetryl 1.25-19.0 45 0.66 NA
Tﬁauiu 2.4-4.7 3.1 5.0 NA
Trichloipethylene 0.76-10.0 8.1 0.71 NA
1,3,5-Trinitrobenzene 0.46-9.8 51 0.56 NA
2.4,6-Trinitrotoluene 0.89-29.6 113 0.78 NA
Uranium ' 1.17-121.0 (pCi/L) 100.0 NA NA
Zinc | 1.0-114,000 59.1 17.2 <21-270

*All values are given in pug/l-

*JRDMS, data printout March 1992.
As reported in Weston 1990 (TRL

H

¢As reported in Ebasco 1992

NA = not available

= Target Reporting Limit).
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known human carcinogens by either the oral or inhalation routes, and chromijum VI is classified as
Group A via inhalation. lHowever, chromium was selected based on its systemic toxicity, not
carcinogenicity. Selection was based on site-related occurrence; maximum concentrations in
exceedance of MCLs, proposed MCLs, or other health-based guidance values (see Table 10 for
MCLs and TBC values); or potential toxicity based on relative risk ranking in CASIC.

Nitroso-di-N-propylamine, beryllium, 2,4-dinitrotoluenc, and 2,6-dinitrotoluene presented
approximately 96% of the carcinogenic risk to human heaith from groundwater contamination at
the site. Approximately 98% of the noncarcinogenic risk to human health, as calculated in
CASIC, can be attributed to arsenic, uranium, fluoride, and zinc.

Soil. The primary contaminants selected for soils at TEAD-S were metals, nitroaromatics, DDD,
and total petroleum hydrocarbons. Table 8 presents information concerning the range of detected
concentrations, frequency of detection, ceriified reporting limits, and background values for soil
COCs at TEAD-S. Selection of soil COCs was based on exceedance of site background levels,
exceedance of RCRA action levels or concentration-based exemption levels, site-related occur-
reace, or notential toxicity based on relative risk ranking in CASIC. Beryllium, nitroso-di-N-
propylar e, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and DDD presented approximately 95% of
the carcinogenic risk from soil contamination at the site; whereas, mercury and chromium - -
presented 97% of the noncarcinogenic risk. All of the metals selected, with the exception of
barum, exceeded site background levels. Total ztroleum hydrocarbons were selected based on
site-rclated occurrence, detected at maximum concentrations as high as 12,800 mg/kg in soils
(sample site 14-04) at SWMU 14, the Former Motor Pool.

212, Federal and State ARARs
2121. Groundwater and Drinking Water

In the final National Contingency Plan (NCP), EPA states the preference for Safe
Drinking Water Act (SDWA) MCLs and non-zero maximum contaminant level goals (MCLGs) or
other health-based standards, criteria, or guidance for cleanup of Class I and II groundwater at
CERCIL.A sites (55 FR 8732). The goal of EPA’s approach to cleanup contaminated groundwater
is to return usable groundwater to its beneficial use within a given time frame that is reasonable
given the particular circumstances at a CERCLA site. Although not an ARAR unless promulgat-
ed, the EPA guidance on groundwater classification should be used to help in determining
whether groundwater at a site falls within Class I, IT, or ITI. Groundwater at both the North and
South areas of TEAD are used as potable water supplies either on the installations or in adjacent
towns (see Section 1) (Weston 1990; Ebasco 1992); consequently, groundwater at TEAD-N and
TEAD-S would be considered either Class I or IIA, representing a current source of drinking
water of varying value. Restoration time periods vary depending on the use classification of the
groundwater and may range from one year to several decades.

Although limijted in number, chemical-specific standards pertaining to water quality have
been established under the SDWA in 40 CFR 141 as National Primary Drinking Water Standards
(NPDWS). These regulations are applicable to public water systems that have at least 15 service
connections or serve an average of at least 25 people daily at least 60 days of the year. NPDWS
include MCLs and MC" Gs. The MCLs are enforceable standards that take into consideration
human health effects, available treatment technologies, and costs of treatment. MCLGs are
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TABLE 8. RANGE OF CONCENTRATIONS, FREQUENCY OF DETECTION,
CERTIFIED REPORTING LIMIT, AND BACKGROUND LEVELS FOR
SOIL CHEMICALS CF CONCERN AT 'I'EAD-S‘
Chemical Range f Frequency of Cert: ied Reporting Background
Detected Detection Limit® Levels?
Concentrations®
Arsenic 6.43-180.0 354 57 12-39
Barium 110-1,600 100.0 NA NA
Benzene 0.006-2.647 ' 8.1 0.6 (TRL) NA
Beryllium 0.136-6.317 45.2 033 0.23-5.38
Cadmium 1.07-53.4 16.8 0.7 <1221
Chromium 1.37-26,500 565 25 17-56
___(;_(:_ per 3.57-5,890 59.7 382 11-58
DDD 5.44 05 1.0 (TRL) NA
1,3-Dinitrobenzene 236-2.515 23 059 NA
2,4-Dinitrotoluene 2.7-4.51 22 0.42 NA
2,6-Dinitrotoluene 4.22-4.44 1.0 0.40 NA
HMX 4.634.87 23 1.27 NA
Lead 4.94-5,200 39.7 4.78 9.4-250
Mercury 0.029-8,638.7 33.0 0.1 <0.03-0.32
Nickel 7.0-247.0 19.5 43 <27
Nitro-¢'-N-propylamine 28433 27 03 (TRL) . NA
RDX 4374.:6 2.0 0.98 NA
Silver 0.063-13.5 19.4 0.65 0.09-1.8
Tetryl 3.796-10.0 21 0.25 NA
Total Petroleum 2.0-12,800 237 NA NA
Hydrocarbon
Trichloroethylene 0.005 0.9 0.14 NA
1,3,5-Trinitrobenzene 2.096-2.29 23 2.09 NA
2,4, 6-Trinitrotoluene 4.63-5.0 | 20 1.92 NA
Zine 2.0-2.840 45.6 520 46-230
e e

All values are given in mg/kg (ppm).

bIRDDMS, data printout March 1992

®As reported in Weston 1990 (TRL = Target Reporting Limit).
4As reported in Ebasco 1992,

NA = not available
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strictly health-based standards that disregard cost or treatment feasibility ~nd are not legally
enforceable. MCLs are legally applicable to water "at the tap” but are not legally applicable to
cleanup of groundwater or surface water. However, th~y may be considered as relevant and
appropriate at TEAD-N and TEAD-S where groundwater is, or may be, used for drinking. The
chemical-specific ARARs for cleanup of groundwater at both TEAD-N and TEAD-S will be
discussed in this section and are presented in Tables 9 and 10, respectively.

Pursuant to the SDWA amendments of 1986, EPA has promulgated MCLs for fluoride
(51 FR 11396, April 2, 1986); benzene, carbon tetrachloride, 1,4-dichlorobenzene, and trichloro-
ethylene (52 FR 25690, July 8, 1987); cadmium, chromium, nitrate, nitrite, selenium, and
tetrachloroethylene (56 FR 3526, January 30, 1991; effective July 30, 1992); pentachlorophenol
(56 FR 30266, July 1, 1991; effective January 1, 1993); and antimony, benzo[a]pyrene, beryilium,
bis(2-ethylhexyl)phthalate, dichloromethane, nickel, thallium, (see Tables 9 and 10). A National
Interim Primary Drinking Water Regulation (NIPDWR) has been established for arsenic (40 FR
59570, December 24, 1975) (see Tables 9 and 10). NIPDWR were established for gross alpha
and gross beta radioactivity (41 FR 28404, July 9, 1976). ' These interim values were changed to
proposed status in July 1991 (56 FR 33050, July 18, 1991) with a finat rule expected in April
1993. These values will be considered relevant and appropriate. for cleanup of these chemicals in
groundwater,

The State of Utah, under UAC R309-103, as revised July 1, 1991, has promulgated
"Water Quality MCLs" for public water systems. The majority of Utah’s primary drinking water
standards under UAC R309-103-1 for the COCs at TEAD-N and TEAD-S are the same as or no
more stringent than the federal SDWA MCLs; however, the state standards for two chemicals of
concern, chromium and selenium, are stricter (see Tables 9 and 10). The state is requesting an
extension from EPA to amend its regulations for these EPA Ph ise II contaminants by relaxing
the standards in order to align itself with the federal rules (Bousfield 1992). Utah has a primary
MCL for lead of 50 pg/L; howev:.r, the Utah Department of Environmental Quality plans to
propose a maximum contaminant "action” level for lead in the fall of 1992 that will be consistent
with the federal action level (see Section 2.2.1.), which becomes effective on December 7 1992
(Blake 1992). In addition, Utah has promulgated primary drinking water standards for silver and
sulfate, which only have secondary MCLs in effect under the SDWA (see Tables 9 and 10).
Under UAC R309-103-1.1.d, Utah has set an MCL of 500 to 1,000 mg/L, for sulfate with certain
qualifications. If the sulfate level of a public water system (community, noncommunity or
nontransient, noncommunity) is above 500 mg/L, the water supplier *must satisfactorily demon-
strate that: a) no better water quality is available and b) the water shall not be available for
human consumption from commercial establishments”. The state also plans on adopting the
proposed federal SDWA MCL for sulfates when it is promulgated. In the interim; however, the
Utah standards for chromium, selenium, silver, and sulfate would be relevant and appropriate for
cleanup of contaminated groundwater at TEAD-N and TEAD-S.

Secondary MCLs (SMCLs) have also been established under the SDWA for chloride and
zinc (44 FR 42198, July 19, 1979); however, National Secondary Drinking Water Standards
regulate the aesthetic qualities related to public acceptance of drinking water. These standards
are not federally enforceable, but rather are intended to serv: as guidelines for use by states in
regulating water supplies. Utah has promulgated SMCLs for these chemicals in UAC R309-103,
revised July 1, 1991 that are identical to the federal values (see Tables 9 and 10). These state
secondary standards are intended as recommended levels.




TABLE 9. CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) FOR CLEANUP OF GROUNDWATER AT TEAD-N (pg/L)*

Proposed
Chemical SDWA® SDWA Utah TBC
MCL/MCLG® MCL/MGCL MCLs? Value®
Metals
Arsenic s0f - 50 -
Chromium 100/100% - 50 -
Lead - - 50 15/0°
Nickel 100/100! - - -
Thallium 2/0.5 - - -
Zinc 5,000 - 5,000 2,100
Organics
Benzene so - 5 .
Bis(2-ethylhexyl)- (it ) - .
phthalate
Trichloroethylene RT04 - 5 .
Anions
Chloride 250,000/ - 250,0004 -
Nitrite/Nitrate 10,000, . . .
10,0008
Sulfate 250,000 400,000/ 500,000- -
500,000 1.000,000

Nitroaromatics
2,4-Dinitrotoluene - - . 0.05°
FIMX - : - 400t
RDX - - - 2F
1,3,5-Trinitrobenzene - - - 2
2,4,6-Trinitrotoluene - - - 2t
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TABLE ¢ (Cont.)

“The underlined values indicate the ARAR or TBC for each chemical.

*SDWA = Safe Drinking Water Act.

‘MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant Level Goal.

‘Utah Administrative Code R309-103, ei1. tive July 1, 1991. ‘

‘TBC = to be considered guidance.

‘40 FR 59570 (December 24, 1975).
t56 FR 3526 (January 30, 1991); effective July 30, 1992.

®Established as an action level/MCLG, 56 FR 26460 (June 7, 1991) effective December 7, 1992.

's7 FR 31776 (July 17, 1992), effective January 17, 1994. ' .

!National secondary drinking water standard; designed to protect the aesthetic quality of water (44 FR 42198,
July 19, 1979), also Utah Secondary Maximum Contaminant Levels.

*USEPA Office of Drinking Water lifetime health advisory.

'52 FR 25690 (July 8, 1987).

”55 FR 30370 (July 25, 1990). .

"Estimated from a carcinogen slope factor for a risk of 10%. The concentration in drinking water that will
resuit in one excess cancer death in 1 x 10° people following a lifetime exposure to contaminated drinking
water.

°Estimated from a reference dose. The concentration in drinking water that is assumed to result in no adverse
health effects following daily ingestion for a lifetime,

A1 BlleAby AL akLatl
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TABLE 10. CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTS (AR A'De) FOR CTEANTIP OF GROUNDWATER AT TEAD-S fuw’L\

Proposed
Chemical SDWA® SDWA Utah TBC
MCL/MCLG® | MCLMGCL MCLs* Value*

Metals
Antimony 6/6! - - -
Arsenic 508 - 50 _
Beryllium 4/4 - - -
Cadmium 5/58 - 10
Chromium 100/100* - 50 -
Lead - - 50 1500
Nickel 100/10¢¢ - - -
Selenium 50/50° - 10 -
Silver 100 - 50 -
Thallium 20.8° - - -
Zinc 5,000 - 5,000 2,100%
Volatile Organic
Compounds
Benzene s - 5 -
Bromodichloromethane - - - '&2‘7:
Carbon tetrachloride 50 - 5 -
Chloroform - - - 5=
2-Chlorophenoi - - - 40
1,4-Dichlorobenzene 75775 _ 75 -
Dichloromethane 0 - - -
N-Nitrosodiphenylamine - - - 11"
Nit'rosc}-di—N—propyl— ' - - - 0.005°
amine
Pentachlorophenol 1 - - -
Phenol - - - 4,000
Tetrachloroethylene 500 - - -
Trichloroethylene s - 5 _
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Table 10. (Cont)

Proposed
Chemical SDWA® SDWA Utah TBC
i MCLMCLG® MCL/MGCL MCLs! &_l
Anions
Fluoride 4,000/ - 4,000 -
4,000°
Nitrite 1,000/ - - -
1,000°
Nitrate 10,000/ - 17,000 -
10,000°
Sulfate 250,000/ 400,000/ 500,000~ -
500,000¢ 1,000,000
Nitroaromatics
1,3-Dinitrobenzene - - - 1.0t
2,4-Dinitrotoluene - - - 0.05™
2,6-Dinitrotoluene - - - 0.05=
HMX - - - 400~
Nitrobenzene - - - 17.58
RDX - - - 2*
Tetryl - - - 350
1,3,5-Trinitrobenzene - - - 2
2,4,6-Trinitrotoluene - - - 2
Polynuclear Aromatic
Hydrocarbons
Naphthalene - - - 20
Phthalates
Bis(2-ethylhexyl)- 60 - - -
phthaiate
Agent Breakdown
Isopropylmethyl - - - F00x
phosphoaic acid
Radionuclides
Gross alpha 15 pCi/fL: 15 pCiAr 15 pGi/L -
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Table 10. (Cont.)
— = —
Proposed
Chemical SDWA® SDWA Utah TBC
MCL/MCLG® MCL/MGCL MCLs* Value®

_#M"'_ p—— e ————— ———— — | —

Gross beta 4 mrem 4 mrem/yr* 4 mrem/yr -

vl
Uranium - 2r - -

*The underlined values indicate the ARAR or TBC for each chemical.

5SDWA = Safe Drinking Water Act.

*MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant Level Goal.

¢Utah Administrative Code R309-103, effective July 1, 1991,

°TBC = to be considered guidance.

57 FR 31776 (July 17, 1992), effective January 17, 1992.

540 FR 59570 (December 24, 1975).

h56 FR 3526 (January 30, 1991); effective July 30, 1992.

‘Established as an action levelMCLG, 56 FR 26460 (June 7, 1991) effective December 7, 1992.

iNational secondary drinking water standard; designed to protect the aesthetic quality of water (44 FR 42198,
July 19, 1979), also Utah Secondary Maximum Contaminant Levels.

YUSEPA Office of Drinking Water lifetime health advisory.

152 FR 25690 (July 8, 1987).

=Estimated from a carcinogen slope factor for a -isk of 10*. The concentration in drinking water that will
result in one excess cancer death in 1 x 10° people following a lifetime exposure 10 contaminated drinking
water.

856 FR 30266 (July 1, 1991), effective January 1, 1993.

sMCL - 51 FR 11396 (April 2, 1986); applies to community water systems; MCLG - 50 FR 47141 (November
14, 1985).

?55 FR 30370 (July 25, 1990).

sEstimated from a reference dose. The concentration in drinking water that is assumed to result in no adverse
health effects following daily ingestion for a lifetime.

41 FR 28404 (July 9, 1976). These interim values were changed to proposed status in July 1991 (56 FR
33050, July 18, 1991); final rule expected April 1993.
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Pursuant to the SDWA amendments of 1986, EPA has proposed MCLs and MCLGs for
for sulfate (55 FR 30370, July 25, 1990) and for uranium (56 FR 33050, July 18, 1991; final rule
expected Ap il 1993) (see Tables 9 and 10). The proposed federal MCL for sulfates is more
stringent than the current state MCL. The EPA Regula! ory Agenda states that an-MCL for
arsenic will be proposed in November 1992 (56 FR 18014, April 22, 1991). When the proposed
MCLs are promulgated, they will be considercd relevant and appropriate for cleanup of these
chemicals in groundwater at TEAD-N and TEAD-S.

Utah has promulgated classifications for groundwater sources within the state based on
ambient aquifer water quality (UAC R448-64, effective 1989). These regulations are applicable
to "[a]ny person who [...] operates a facility that discharges or would probably discharge to ground
water” (UAC R448-6-4.1.C). Currently groundwater sources at TEAD-N and TEAD-S have yet
to be classified by the state. Thus, the state will make a site-specific classification from informa-
tion provided by the Army on concentrations of total dissolved solids and cont:'minants (Barnes
1991). When such a classification is made for the groundwater at TEAD, the protection levels set
in UAC R448-64 would be applicable for cleanup of contaminated groundwater at TEAD-N and
TEAD-S. Based solely on data provided in Figure 3-2 of the Tooele Army Depot Preliminary
Assessment/Site Investigation Final Report, it appears that the groundwatc underlying TEAD-S
will be designated Class II (Barnes 1991; EESTI 1988). Class II groundwater is to be protected
for use as drinking water or other similar beneficial uses following conventional treatment prior to
use (UAC R448-6-4.5.A). State regulations set Class II protection levels for total dissolved solids
and for contaminants based on background concentrations. The following protection levels apply
to Class II groundwater:

"1. Total dissolved solids may not increase above 1.25 times the background value.
2. When a contaminant is not present in a detectable amount as a background concentra-
tion, the concentrati:n of the pollutant may not exceed 0.25 times the groundwater
quality standard, or exceed the limit of detection, whichever is greater.
3. When a contaminant is present in a detectable amount as a background concentration,
the concentration of the pollutant may not exceed 1.25 times the background concentra-
tion or exceed 0.25 times the groundwater quality standard, whichever is greater.
4. In no case will the concentration of a pollutant be allowed to exceed the groundwater
quality standard.” :

These state Groundwater Standards listed in Table 1 of UAC R448-6-2 (effective 1989) and the
proposed standards (UAC R448-6-2, August 23, 1991; effective late 1992) are identical to the
federal or state MCLs. However, upon classification of TEAD groundwater, they would be

applicable for cleanup of groundwater at TEAD; whereas, the MCLs would be relevant and
appropriate.
21.2.2. Soil

There are no set maximum allowable residual levels for chemicals in soils under federal or
state law. Each contaminated site is judged on an individual basis by the state with reference to
background levels for the COCs (provided as available in Section 2.2.2.) as well as other criteria
as determined by the state in order to set soil cleanup levels (Thiriot 1991).

A-47



RCRA has addressed land disposal of treated hazardous wastes in its land disposal restric-
tions (40 CFR 268). For each hazardous waste, EPA has establis’.ed treatment standards that are
protective of human health and the environment when the waste. are land disposed. Land
disposal includes placement in a landfill, surface impoundment, waste pile, or land treatment
facility. Wastes may be land disposed if they have been treated with the best demonstrated
available technology (BDAT) set by EPA and meet the treatment standards. However, EPA has
determined that the RCRA treatment standards are generally inappropriate or infeasible when
applied to contaminated soil or debris (55 FR 8760). Therefore, EPA is proposing separate
rulemakings to establish treatment standards for disposal of such contaminated soil and debris.
The Advanced Notice of Proposed Rulemaking (ANPRM) for debris appeared in 56 FR 24444,
May 30, 1991; the Notice of Proposed Rulemaking (NPRM) appeared January 9, 1992 (57 FR
958); with a final rule published on August 18, 1992 (57 FR 37194, effective November 16, 1992).
The ANPRM for soil appeared in 56 FR 55160, October 24, 1991; the NPRM is expected in
September 1992; with a final rulemaking in May 1993. These will be analyzed as ARARs or TBC
when available. In the interim, EPA has developed guidance for obtaining and complying with a
treatability variance for soil and debris that are contaminated with RCRA hazardous wastes for
which treatment standards have already been set (OSWER Directive 9347.3-06FS, July 1989).
Alternate treatment levels are presented for structural functional groups of organics and for ten
inorganics based on actual treatment of soil and best management practices for debris. These will
be considered as TBC guidance when remedial alternatives are selected and more information
becomes available on waste types.

In the final NCP, EPA reaffirms that movement of waste within a unit does not consti-
tute "land disposal” for purposes of application of the RCRA land disposal restrictions; however,
waste consolidation from different units at a CERCLA site is subject to the restrictions (55 FR
8759). Determination of the applicability of the LDRs will depend on the selection of remedial
alternatives at TEAD-N acd TEAD-S.

22 OTHER GUIDANCE TO BE CONSIDERED
2.2 1. Groundwater

Lead. The EPA has set an action level of 15 pg/L for lead (in no more than 10% of tap
water : mples) that would provide TBC guidance for cleanup of groundwater at TEAD-N and
TEAD-3. Exceedance of the action level indicates potential source water (groundwater)
contamination and triggers the need to implement either optimal corrosion control for systems
serving <50,000 people or source water monitoring and possible treatment, public education, and
lead service line replacement for all systems. It is not equivalent to an MCL but is a treatment
technique requirement. Upon exceedance, the water system is required to collect source water
samples and submit the results to the state of Utah. Within six months of exceeding the lead
action level, the water system is required to recommend in writing to the state a proposed source
water treatment. The state of Utah would then be required to analyze the monitoring resuits and
treatment recommendation to determine the technology that would be most effective at reducing
contaminant levels in water delivered to the user’s tap. Follow-up source water and tap samples
are to be taken within 12 months of the installation of the treatment and submitted to the state.
The state will then estabiish maximum permissible lead levels in source water that the water
system must maintain. It is assumed that remediation to these maximum permissible lead levels
would be required.
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In the absence of federal- or state-promulgated ARARS, or in the case where ARARs
are not adequately protective, EPA states a preference for Office of Drinking Water (ODW)
Health Advisories (HAs) and RfDs for systemic toxicants and SFs for carcinogens (USEPA 1988;
53 FR 51394, December 21, 1988). RfDs and SFs are available from the EPA IRIS database
(USEPA 1992a) and/or the EPA Health Effects Assessment Summary Tables (HEAST) (USEPA
1992b).

2-Chlorophenol; 1,3-Dinitrobenzene; HMX; Isopropyimethyi phosphonic acid; Naphtha-
lene; Phenol; RDX; 2,4,6-Trinitrotoluene; Zinc. EPA has set lifetime drinking water HAs of 40;
1; 400; 700; 20; 4,000; 2; 2; and 2,100 for 2-chlorophenol, 1,3-dinitrobenzene; HMX; Isopropyl-
methyl phosphonic acid; naphthalene; phenol; RDX; 2,4,6-trinitrotoluene; and zinc, respectively
(see Tables 9 and 10) (USEPA 1992c). These values are calculated assuming that an individual
receives 80% of his exposure from sources other than consumption of drinking water. If a risk
assessment at TEAD-N or TEAD-S indicates that 100% of a person’s exposure to these chemicals
would come from drinking water sources, corrected values would be 5 times these given values.

Estimates of acceptable concentrations in drinking water for the remaining cher:icals of
concern (see Tables 9 and 10) were derived using RfDs and SFs from IRIS (USEPA 1592a) or
HEAST (USEPA 1992b) as follows:

Bromodichloromethane. EPA has classified this chemical as a Group B2 carcinogen.
Using the equation given below and an oral carcinogen potency factor of 0.13 (mg/kg/day)?
(USEPA 1992a), a concentration of 0.27 pg/L in groundwater may be calculated that would result
in one excess cancer in 10° individuals.

C, = (70) x (1 x 10%),

q* x2
where
C, = Concentration in water only, calculated to keep the lifetime
risk below 10°¢ following ingestion of drinking water alone;
70 =  Assumed body weight of an adult, kg; '
1x10® = Selected risk level;
q* =  Carcinogenic slope factor for humans (mg/kg/day)?; and
2 = Assumed daily water i.:gestion rate of an adult, L/day.

Chloroform. EPA has classified this chemical as 2 Group B2 carcinogen. Using the above
equation and an oral carcinogen potency factor of 0.0061 (mg/kg/day)! (USEPA 1992a), a
concentration of 5.7 pg/L in groundwater may be calculated that would result in one excess
cancer in 10° individuals.

2.4- and 2,6-Dinitrotoluene, EPA has recently issued a SF for both dinitrotoluene isomers,
based on a study using technical grade DNT. EPA has classified both iso.ners as Group B2
carcinogens. Using the above equation and the SF of 0.68 (mg/kg/day)! (USEPA 1992b), a
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concentration in groundwater of 0.05 pg/L may be calculated that would result in one excess
cancer in 10* individuals consuming 2 L of water per day.

N-Nitrosodiphe ine. EPA has classified this chemical as a Group B2 carcinogen. Using
the above equation and an oral carcinogen potency factor of 0.0049 (mg/kg/day)’ (USEPA
1992a), a concentration of 7.1 pg/L in groundwater may be calculated that would result in one
excess cancer in 10 individuals.

Nitroso-di-N-propylamine. EPA has classified this chemical as a Group B2 carcinogen.
Using the above equation and an oral carcinogen potency factor of 7.0 (mg/kg/day)* (USEPA
1992a), a concentration of 0.005 pg/L in groundwat.r may be calculated that would result in one
excess cancer in 10° individuals.

Nitrobenzene. The guidance value is derived using the equation given below from an oral
reference dose of 5.0E-04 mg/kg/day (USEPA 1992a). An acceptable concentration (C,) in
drinking water of 17.5 pg/L is calculated. The RED for nitrobenzene is still available on IRIS, but
is currently under review by the RfD workgroup (USEPA 1992a).

C, = RfDx70
2

where

n

Concentration in water that will result in no adverse health effects follow-
ing ingestion of contaminated drinking water alone, in pg/L;

G

RID = Reference dose, in mg/kg/day;
70 = Assumed body weight of an adult, kg; and
2 = Assumed daily water ingestion rate of an adult, I/day.

Tetryl (Trinitrophenylmethylnitramine). The guidance value is derived as above from an
oral RD of 0.01 mg/kg/day (USEPA 1992a). An acceptable concentration (C,) in drinking water
of 350 pg/L is calculated.

1,3,5-Trinitrobenzene. The guidance value is derived as above from an oral RfD of
0.05 pg/kg/day (USEPA 1992a). An acceptable concentration (C,) in drinking water of 2 pg/L. is
calculated. The RID is calculated using data obtained from studies with 1,3-dinitrobenzene.

222 Soil

Lead. EPA has recommended cleanup values for lead in soils based on studies of blood
lead levels in exposed children. The EPA Office of Solid Waste and Emergency Response
(OSWER) Directive 9355.02 suggests a cleanup level for soils of 500-1000 ppm lead. In addition,
for assessing the risk from exposure to lead in the soils at TEAD-N and TEAD-S, EPA’s Up-
take/Biokinetic Model can be used, upon approval of the EPA Regional Project Manager (RPM).
The model provides a multimedia exposure approach to estimate the percentage (may vary from
region to region) of the exposed population (children, ages 0-6) with blood lead levels above a
critical value of 10 pg/dL. ,
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Polynuclear aromatic hydrocarbons (PAHs). As an interim guidance, EPA Region IV has
adopted a toxicity equivalency factor (TEF) approach for carcinogenic PAHs based on each
compounds’ relative potency to the potency of benzo{a]pyrene. Upon approval of the RPM for
TEAD-N, the following TEFs could be used to convert the concentration of each PAH to an
equivalent concentration of benzo[a]pyrene: 0.01 for chrysene; 0.1 for benzo[a]anthracene and
benzo[b]Buoranthene; and 1.0 for and benzo[a]pyrene (USEPA 1992d). The oral carcinogen SF
for benzo[a]pyrene is given in Table 13.

Total petroleum hydrocarbons (TPHCs). Unfortunately, no ARARs or TBC values are
available to determine cleanup levels for TPHCs in soils.

In the proposed RCRA Hazardous Waste Identification Rule (57 FR 21510, May 20,
1992; final rule expected April 1993), EPA has proposed two approaches for determining if listed
waste and contaminated media are subject to the hazardous waste management requirements
under subtitle C of RCRA. The first approach establishes concentration-based-exemption criteria
(CBEC,) for listed hazardous wastes, wastes mixtures, derivatives, and media (including soils and
groundwater) that are contaminated with certain RCRA wastes. The second approach established
"characteristic” levels for the listed wastes in leachates as is performed under the current Toxicity
Characteristics rule for an expanded number of toxic constituents (ECHO - Expanded Character-
istics Option). Both criteria are human health risk-based levels. The proposed rule states that
(57 FR 21498) EPA believes that CBEC/ECHO can be used as preliminary remediation goals
(ARARs) for RCRA-listed wastes at CERCLA sites. The proposed CBEC/ECHO values are
provided as potential TBC guidance for cleanup. of COCs in soils at TEAD-N (Table 11) and at
TEAD-S (Table 12). Site background levels where available for the COCs at each site have also

~been provided in these tables for comparison and also as potential TBC. There is currently

significant discontent among state regulators concerning these approaches. However, if and when
these values are promuigated, they could be applicable for cleanup of RCRA-listed contaminants
at these sites and possibly rele¥ant and appropriate for other COCs in contaminated soils at the
sites,

In kieu of using any of the criteria presented in this report, cleanup levels for the COCs in
contaminated soils at TEAD-N and TEAD-S may be determined by the USATHAMA contractor
performing the RI using a site-specific risk assessment approach and the appropriate RfDs or SFs
given in Table 13 for TEAD-N and in Table 14 for TEAD-S. The methodology outlined in
RAGS (USEPA 1989) or the Preliminary Pollutant Limit Value (PPLV) methodology of Rosen-
blatt and Small (1981) may be utilized to quantitate exposure pathways and risk to individuals
from exposure via the pathways of concern at a particular site. EPA Region IV has also provided
the following interim guidance to be used in determining the risks associated with dermal
exposure to contaminated soils: a) dermal absorption factors of 1.0% for organics and 0.1% for
inorganics; and b) soil to skin adherence factors ranging from 0.2 to 1.0 mg/cm? (these factors
differ from RAGS, based on new data (USEPA 1992d). Again, approval of the RPM for TEAD-

N and TEAD-S must be obtained for using these factors in the risk calculations.

23 ACTION-SPECIFIC ARARs

When remedial alternatives have been selected for TEAD-N and TEA D-S, action-specific

ARARs will be analyzed and provided under separate cover,
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TABLE 11. POTENTIAL TBC GUIDANCE LEVELS FOR CLEANUP OF
CONTAMINATED SOILS AT TEAD-N

RCRA RCRA Site

Chemical CBEC ECHO Background
mg/kg’ mgl? - pge
Metals
Beryllium 03 0.1
Chromium 400 10 30
Lead 500 1.5 15
Nickel 1,000 10 7
Zinc 1,000 700 40
Nitroaromatics
2,4-Dinitrotoluene 0.2 (0.7) 0.05 NA*
2,6-Dinitrotoluene 0.2 (0.7) 0.05 NA
HMX NA ‘ NA NA
RDX NA NA NA
1,3,5-Trinitrobcnzene 4 0.2 NA
2,4,6-Trinitrotoluene NA NA NA
PAHs (carcinogenic)
Benzo[a]anthracene 0.05 0.01 ' NA
Benzo[a]pyrene 0.2 0.02 NA
Benzo[b]fluoranthene 0.1 0.02 NA
Chrysene 10 0.02 NA

aValues in this column are Tier 1 CBEC (concentration-based exemption criteria) for soils proposed in the -
RCRA hazardous waste identification rule (57 FR 21510, May 20, 1992; final rule expected April 1993). Values
in parentheses in this column are Exemption Quantitation Criteria (EQC). When a CBEC is below the EQG,
the exemption demonstration must achieve an actual detection limit that is at least as low as the specified
EQC

5Values in this column are the maximum contaminant concentrations for the Toxicity Characteristics (ECHO
-Expanded Characteristics Option) for leachates proposed in the RCRA hazardous waste identification rule
(57 FR 21510, May 20, 1992; final rule expected April 1993).

Concentrations of inorganics in soils in Tooele County; from Boerngen, J.G. and Shacklette, H.T., 1981.
YND = Not detectable -

‘NA = Not available
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TABLE 12 POTENTIAL TBC GUIDANCE LEVELS FOR CLEANUP OF

CONTAMINATED SOILS AT TEAD-S

RCRA RCRA Site
Chemical CBEC ECHO Background
mg/kg’ mg/L? Be/g

Metals

Arsenic 20 5 12-39
Barium 1,000 200 NA¢
Beryllium 03 0.1 0.23-0.38
Cadmium 40 0.5 <1.2-21
Chromium 400 10 17-56
Copper NA NA 11-58
Lead 500 1.5 9.4-250
Mercury 20 0.2 <0.03-0.32
Nickel 1,000 10 <27
Silver 400 20 0.09-1.8
Zinc 1,000 700 46-230
Nitroaromatics

1,3-Dinitrobenzene 8 0.4 NA
2,4-Dinitrotoluene 0.2 (0.7) 0.05 NA
2,6-Dinitrotoluene 0.2 (0.7) 0.05 NA
HMX NA NA NA
RDX NA NA NA
Tetryl NA NA NA
1,3,5-Trinitrobenzene 4 02 NA
2,4,6-Trinitrotoluene NA NA NA
VOGCs

Benzene 40 0.5 NA
Nitroso-di-N-propylamine 0.2 (0.7) 0.01 NA
Trichloroethylene 100 0.5 NA
Total Petroleum Hydrocarbons NA NA NA



TABLE 12. Cont.

RCRA RCRA Site

Chemical CBEC ECHO Background
mg/kg’ mg/L* /g’
DDD 5 0.1 NA
Pesticides
DDD 5 0.1 ' NA

4Values in this column are Tier 1 CBEC (concentration-based exemption criteria) for soils proposed
in the RCRA hazardous waste ideatification rule (57 FR 21510, May 20, 1992; final rule expected .

Apfﬂ 1991}, Values in parcnth'““ in thic column are F?pmpnen Quantitation Criteria (EQC) When

a CBEC is below the EQC, the exemption demonstration must achscve an actual detection limit that
is at least as low as the specified EQC.

byalues in this column are the maximum contaminant concentrations for the Toxxcnty Characteristics
(ECHO -Expanded Characteristics Option) for leachates proposed in the RCRA hazardous waste
identification rule (57 FR 21510, May 20, 1992; final rule expected April 1993).

“Background metal concentrations in soil (Ebasco 1992).

INA = Not available
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TABLE 13. REFERENCE DOSES (RFD), REFERENCE CONCENTRATIONS,
AND CARCINOGEN SLOPE FACTORS (SF) FOR CHEMICALS
DETECTED IN SOILS AT TEAD-N

Inhalation Inhalation =~ Weight-of- -
Chemical Oral RID* RAC* Oral SF¢ SF Evidence -
(mgkg/day) (mgm®)  (mgkg/day)! (mg/kg/day)? Qlass -

Metals

Beryllium 5.0E-03%¢ — 4.3E+00¢ 8.40E+00" B2 .
Chromium (VT) 5.0E-03° — ND+* 4.10E+01' A -
Lead — —— —_ — —
Nickel . 2.0E-02° — ND — ND
Zinc 2.0E-01° — — —_ D
Nitroaromatics 7
2,4-Dinitrotoluene — — 6.8E-01f — B2..
2,6-Dinitrotoluene — — 6.8E-01° — B2.
HMX 5.0E-02° — —_ — D%
RDX 3.0E-03¢ — 1.1E-01° —_ cC’
1,3,5-Trinitrobenzene 5.0E-05° — — —_ —_—
2,4,6-Trinitrotoluene 5.0E-04° — 3.0E-02° —_ C’
PAHs {carcinogenic ‘

Benzo[a]anthracene -— — ND — B2
Benzo[a]pyrene — — 5.79E+00¢ 6.1E+00 B2:
Benzo[b]fluoranthene — — ND — B2.
Chrysene —_ —_ ND — B2 .

! RfD = Chronic Reference Dose.

® RfC = Chronic Reference Concentration.
¢ SF = Carcinogen Slog)e Factor.

4 Read as 5.0 times 10~

®* From IRIS (USEPA 1992a).

! From HEAST (USEPA 1992b).

¢ ND = Not determined.



TABLE 14. REFERENCE DOSES

AND CARCINOGEN SLOPE FACTORS (SF) FOR CHEMICALS
DETECTED IN SOIL AT TEAD-S

(RFD), REFERENCE CONCENTRATIONS,

Inhalation - Inbalation  Weight-of-
Oral RfD* RiC Oral SF* SF Evidence:
Chemical (mghg/day) (mgm’) (mghg/day)’ (mg/kg/day)” Class

Metals

Arsenic 3.0E-04%¢ — — 5.0E+01! A
Barium 7.0E-02° 5.0E-04' — — —
Beryllium 5.0E-03° — 43E+00°  8.40E+00° B2
Cadmium 5.0E-04° — ND* 6.10E+00" B1
Chromium (VI) 5.0E-03¢ -— ND 4.10E+01° A
Copper — — — —_ —
Lead —_ — — - —
Mercury 3.0E-04°  3.0E-04 — — D
Nickel 2.0E-02° — ND — ND
Silver 5.0E-03° — —_ —_ D
Zinc 2.0E-01° — — —_ D
Nitroaromatics

1,3-Dinitrobenzene 1.0E-04° —_ —_ — D
2,4-Dinitrotoluene — — 6.8E-01f — B2
2,6-Dinitrotoluene — — 6.8E-01f —_ B2
BMX 5.0E-02° — — — D
RDX 3.0E-03¢ — 1.1E-01° —_ C
Tetryl 1.0E-02' —_ — —_ —
1,3,5-Trinitrobenzene 5.0E-05° — —_ —_ —
2,4,6-Trinitrotoluene 5.0E-04° — 3.0E-02° — C
VOGs

Benzene — — 29E-02° 2.9E-02f A
Nitroso-di-N-propylamine — — T.0E+00° — B2
Trichlorqethylene — —_ — — B2
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TABLE 14. Cont.

Inhalation Inhalation =~ Weight-of-
Cral RD* . REC* . Oral SF° SF Evidence
Chemical (mg/kg/day) (mg/m®) (mp/kg/day)! (mg/kg/day)’ Class
Total Petroleum
Hydrocarbons —_ —_ _— —_ —_—
Pesticides
DDD —_ —_ 2.4E-01° —_ B2

* RED = Chronic Reference Dose.

® RfC = Chronic Reference Concentration.
¢ SF = Carcinogen Slope Factor.

¢ Read as 3.0 times 10,

* From IRIS (USEPA 1992a).

 From HEAST (USEPA 1992b).

t ND = Not determined.
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WORKSHEET W-1a SCORING FOR INDICATOR CHEMICAL SELECTION: CONCENMTRATIONS IN WATER

CHEMNAME SITE: tdn . Ground Water (mg/l) Surface Water (mg/l)
C/N/B Low High Repres. Low High Repres.

ANTIMONY (METALLIC) N 0.0112
ARSENIC, INORGANIC 8 0.0052 0.1100 ¢.0027
BARIUM N 0.0230 0.4880 0.0510 0.0610
BENZALDEHYDE N

BENZENE c 0.0008 0.0016

BENZO(CA}PYRENE c 0.0000

BENZYL ALCOHOL N 0.0000 0.0080 0.0000
BERYLLIUM B 0.0002 0.0016 0.0005
BIS(2-ETHYLHEXYL)IPHTHALATE B 0.0%00 0.7900 '

BUTYL BENZYL PHTHLATE N

CADMIUM 8 @.00&0
CHLOROFORM B 0.0020

CHROMIUM(ILI) N 0.0050 0.0519 0.005¢0 0.0150
CHROMIUM(VI) B 0.0050 0.0519 0.0050 0.0150
CYARIDE (CN-) N 0.0100 0.0100
DICHLORCETHYLENE, 1,2-T- N 0.0112

DINITROTOLUENE, 2,4- C 0.0075 0.2000 -

DINITROTOLUENE, 2,6-_ c

FLUORANTHENE N

FLUORIDE N 1.0000 1.0000 1.0000 1.0000
KEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE B8 0.0010 0.2750 1.0000 1.0000
MANGANESE N
. MERCURY, INORGANIC N - 0.0002

NICKEL (METALLIC} N 0.0050 0.2940 0.0050 0.0200
NITRATE N 1,0000 1.0000 1.0000 1.0000
MNITRITE N 0.5200 3050.0000 1.1800
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAN 0.0122 0.0232

OCTYL PHTHALATE, DI-N- N

PHENOL N 0.0010 0.0030

POLYCHLORINATED BIPhENYLS [

PYRENE N )

SELENIUN N 0.0062 ¢.0038

SILVER N 0.0002 0.0025 0.0002
TETRACHLOROETHYLENE N 0.0011

THALLIUM (1N SOLUBLE SALTS) * 0.0034

TOLUENE N 0.0020 0.0130

TRICHLOROETHANE, 1,1,1- - N

TRICHLOROETHYLENE * 0.0011 0.0476

TRIMITROBENZENE, 1,3,5- N 0.1000

TRINITROPHENYLMETHYLNITRAMINE N 0.0010
TRINITROTOLUENE, 2,4,4- B 0.0010 0.0374

ZINC (METALLIC) N 0.001 2.435 0.00%1 - 0.08
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VORKSHEET W-1b SCORING FOR INDICATOR CHEMICAL SELECTION: CONCENTRATIONS IN SOIL AND SEDIMENT

CHEMNAME SITE: tdn Soil (mg/kg} Sediment (mg/kg)
C/N/B Low High Repres. Low High Repres.

ANTIMONY (METALLIC) N

ARSENIC, INORGANIC B 6.4790Q 25.8410 10.0000 —

BARTUM ¥ £0.0000

BENZALDEHYDE N 0.1400 2.3000

BENZENE c 0.0000 0.0000

BENZOCA)PYRENE c 0.4400 0.6600

BENZYL ALCOHOL N 0.0000 0.0000 0.0000

BERYLLIUM B 0.2970 3.0000 0.0700

BIS(2-ETHYLHEXYL)PHTHALATE B 0.0700 4.8590

SUTYL BENZYL PHTHLATE N 0.5000

CADMIUM B- 0.8210 7.2920

CHLOROFORM B

CHROMIUM(IIT) ] 3.6050 217.7080 5.5000

CHROMIUM(VI) B 3.6050  217.7080 5.5000

CYANIDE (CN-) N

DICHLORCETHYLENE, 1,2-T-

DINITROTOLUENE, 2,4- 0.5100 80.0000

DINITROTOLUENE, 2,6- 300.0000

FLUORANTHENE 0.0900 0.6100

FLUORIDE 1.3000  1000.0000
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 1.6730  1000.0000

MANGANESE

MERCURY, INORGANIC 0.5570

NICKEL (METALLIC) 5.0800 81.9240 5.1000
NITRATE 3000.0000 4000,0000

NITRITE 8.8100 1080.2900

OCTAHYORO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA 1.2760 95,2000

OCTYL PHTHALATE, DI-N- 0.0400 0.1400
PHENOL
POLYCHLORINATED BIPHENYLS 0.0190 0.2170
PYRENE 0.0800 5.4000
SELENTUM 5.8150
SILVER 0.0200 0.2000
TETRACHLOROETHYLENE
THALLIUM (IN SOLUBLE SALTS) 0.0850
TOLUEKE
TRICHLGROETHANE, 1,1,1- 0.6350 —
TRICHLOROETHYLENE
TRINITROBENZENE, 1,3,5- 3.5080 90.0000
TRINITROPHENYLMETHYLNITRAMINE
TRINITROTOLUENE, 2,4,6- 2.2650 NERRwREREHEE
53.64  2072.002 16 16.2

AEEWEE I EE EELENAEE X EETITIETREXXENOONORE

ZINC (METALLIC)




WORKSHEET W-2 SCORING FOR INDICATOR SELECTION: TOXICITY DATA

CHEMNAME SITE: tdn TOX CLASS  ussS AIR
ANTIMONY (METALLIC) NC 4 .00E-04 NA
ARSENTC, INORGANIC PC NA 5.00E+01
NC 3.00E-04 NA
BARILM NC 7.00E-02 5.00E-04
BENZALDEHYDE NC 1.00E-01 NA
BENZENE PC 2.90E-02 2.90E-02
BENZO(A)PYRENE PC 5.79E+00 6.10E+00
BENZYL ALCOHOL NC 3.00E-01 NA
BERYLLIUM PC 4.30E+00 8.40E+00
NC 5.00E-03 NA
BIS(2-ETHYLHEXYL )PHTHALATE PC 1.40E-02 NA
HC 2.00E-02 NA
BUTYL BENZYL PHTMLATE NC 2.00E-01 NA
CADMIUM PC NA 6.10E+00
NC 5.00E-04 NA
CHLOROFORM PC 6.10E-03 8.10£-02
NC 1.00E-02 NA
CHROMIUM(IIT) NC 1.00E+00 NA
CHROMIUM(VI) PC . NA 4.10E+01
NC . 5.00E-03 NA
CYANIDE {CN-) NC 2.00E-02 HA
DICHLORGETHYLENE, 1,2-T- NC 2.00E-02 NA
DINITROTOLUENE, 2,4~ pC 6.80E-01 NA
DINITROTOLUENE, 2,6- ©PC 6.80E-01 NA
FLUORANTHENE NC 4.00E-02 NA
FLUORIDE NC 6.00E-02 NA
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAPC 1.10E-01 NA
NC 3.00E-03 NA
MANGANESE NC 1.00E-01 4.00E-04
MERCURY, INORGANIC NC 3.00E-04 3.00E-04
NICKEL (METALLIC) NC 2.00E-02 NA
NITRATE NC 1.60E+00 NA
NITRITE KC 1.00E-01 NA
OCTANYDRO-1,3,5,7-TETRANITRO-1,3,5,NC 5.00E-02 NA
OCTYL PHTHALATE, DI-N- NC 2.00E-02 NA
PHENGL NC 6.00E-01 NA
POLYCHLORINATED BIPHENYLS PC 7.70E+00 NA
PYRENE NG 3.00E-02 NA
SELENTUM NC 5.00E-03 NA
SILVER NC 5.00E-03 NA
TETRACKLOROETHYLENE NC 1.00€-02 NA
THALLIUM (IN SOLUBLE SALTS) *
TOLUENE NC 2.00E-01 4.00DE-01
TRICHLOROETHANE, 1,1,1- NC 9.00E-02 1.00E+00
TRICHLOROETHYLENE *
TRINITROBENZENE, 1,3,5- NC 5.00E-05 KA
TRINITROPHENYLMETHYLNITRAMINE NC 1.00£-02 NA
TRINITROTOLUENE, 2,4,6- PC 3.00E-02 NA
) NC 5.00E-04 NA
ZINC (METALLIC) NC 2.00E-01 NA
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Indicator Chemical Worksheets

SOUTH AREA






WORKSHEET W-1a SCORING FOR INDICATOR CHEMICAL SELECTION: CONCENTRATIONS IN WATER

CHEMNAME SITE: tds Ground Water (mg/l) Surface Water {mg/l)
C/N/B Low High Repres. Low High Repres.

ACENAPHTHENE N 0.0285 0.7500

ACETONE N 0.0300

ANTHRACENE N 0.0030 0.8740 :

ANTIMONY (METALLIC) N 0.0039 0.1430 0.0034 0.0034

ARSENIC, INORGANIC B 0.0031 20.0000 0.0070 0.1000

BARIUM N 0.007%9 0.9700

BENZENE o 0.0003 0.0980

BENZYL ALCOHOL N 0.0050 0.0290

BERYLLIUM B 0.0002 0.0500 : 0.0010

BIS(2-ETHYLHEXYL )PHTHALATE B 0.0020 0.8100 0.0020

BROMOD I CHLOROMETHANE B 0.0032

BUTYL BENZYL PHTHLATE N 0.0020 0.0820

CADMIUM B 0.0046 0.0473

CARBON TETRACHLGRIDE B 0.0170 0.0690

CHLOROBENZENE N 0.0001 0.0004

CHLOROFORM B 0.0008 0.028¢2

CHLOROMETHANE C 0.0010 0.0025

CHLOROPMENOL, 2- N ¢.0790 0.0800

CHROMIUM(IIIL) N 0.0050 1.8850 0.0050 0.0114

CHROMIUM(VI) B 0.06050 1.8850 0.0650 0.0114

CRESOL, O- N 0.0050

CYANIDE (CN-) N 0.0100

CYCLOHEXANCONE N 0.0100 f.0%00

pob [

DDE c

DDT 8

b IBROMOCHLOROMETHANE B 0.0024

DIBUTYL PHTHALATE N

DICHLOROBENZENE, 1,2- N 0.0002 40.0780

DICHLOROBENZENE, 1,4- 8 0.0004 0.1230

DICHLOROETHANE, 1,1- N 0.0002 0.0028

DICHLOROETHYLENE, 1,1~ B 0.0002 0.0004

DICHLORGETHYLENE, 1,2-C- N 0.0019 0.0029

DICHLOROETHYLEKE, 1,2-T- N 0.0019 0.0029

DICHLOROMETHANE -] 0._0042 0.0714

DICHLOROPRGPANE, 1,2- B 0.0004

DIETHYL PHTHALATE N

DINITROBENZENE, 1,3~ N 0.0010 0.0095

DINITROTOLUENE, 2,4- c 0.00069 0.0823

DIKITROTOLUENE,. 2,6- C 0.0163 0.0205

ETHYLBENZENE N 0.0012 0.0873 .

FLUORANTHENE N 0.0051 0.0773

FLUORENE N 0.0200 1.2000

FLUORIDE N 0.1350 100.0000 1.0000

HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE B 0.0019 0.0158

MANGANESE N

MERCURY, INORGANIC N 0.0003 0.0009

METHYL ISOBUTYL KETONE N

NAPHTHALENE N 0.0314 3.7200

NICKEL (METALLIC) N 0.0050 0.17462 0.0059 0,105%

NITRATE N 0.0308 40.0000 ' 1.0000 1.0000

NITRITE N ¢.0027 18.0000 0.0400 8.46900

NITROBENZENE . N 0.0026 0.0375

NITROSO-DI-N-PROPYLAMINE, N- c 0.1157 0.1198

NITROSCOIPHENYLAMINE, N- c 2.0130

NITROTOLUENE, O- N

OCTANYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAN 0.0116 0.0126

OCTYL PHTHALATE, DI-NR- N

PENTACHLOROPHENOL B 0.0580 0.0960

PHENOL N 0.0030 0.0410

PYREKE N 0.1132 0.1226

SELENIUM N 0.0033 0.2000

SILVER N 0.0002 1.0000 0.0002 0.0200

TETRACHLOROETHANE, 1,1,2,2- c

TETRACHLOROETHYLENE N 0.0000 0.0059

THALLIUM (IN SOLUBLE SALTS) » 0.0024 0.0047

TOLUENE N 0.0004 0.0194

TRICHLOROETHANE, 1,%,1- N 0.0002 0.0016

TRICHLOROETHANE, 1,1,2- B 0.0001 0.0002

TRICHLORODETHYLENE * 0.0008 0.0100

TRINITROBENZENE, 1,3,5- N 0.0005 0.0098 0.0043

TRINITROPHENYLMETHYLNITRAMINE N 0.0012 0.0190 0.0056

TRINITROTOLUENE, 2,4,6- B 0.0009 0.0296

URANTUM (SOLUBLE SALTS) ] 1.1700 121.0000

VANADIUM, METALLIC N

A-81




XYLENE, MIXTURE N 0.0003 2.0000
ZINC (METALLIC) N 0.0010 114.0000 0.0010 0.0470




WORKSHEET W-1b SCORING FOR INDICATOR CHEMICAL SELECTION: CONCENTRATIONS IN SOIL AND SEDIMENT

CHEMNAME SITE: tds Saoil (mg/kg) Sediment {mg/kg)
C/N/8 Low High Repres. Low High Repres.
ACENAPHTHENE 1.1800 15.4000
ACETONE 0.0130 6.7200
ANTHRACENE 0.75%0 1.3500
ANTIMONY (METALLIC)
6.4300 180.0000 9.2640 27.5750

ARSENIC, INORGANIC
110.0000  1600.0060

BARIUM
BENZENE 0.0060 2.6470
BENZYL ALCOHOL
BERYLL UM 0.1360 4.3170 0.3690 0.4610
B1S(2-ETHYLHEXYL)PHTHALATE 0.4470 1.5800
BROMCD 1 CHLOROMETHANE
BUTYL BENZYL PHTHLATE 0.7960
CADMILM 1.0700  53.4000 2.2600 3.2100
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROFORM 4.5300
CHLOROMETHANE
CHLOROPHENOL, 2- 3.0100 5.5200
CHROMIUMCTIT) 1.3720 26500.0000 5,2080  260.0000
CRROMIUMCVI) 1.3720 26500.0000 5.2080  260.0000
CRESOL, O-
CYAMIDE (CN-}
CYCLONEXANONE
BbD 5.4400
DDE 2.5200
poT 2.6100
DIBROMOCHLORODMETHANE . :
DIBUTYL PHTHALATE 0.7000 .
DICHLOROBENZENE, 1,2- 0.0470
DICHLOROBENZENE, 1,4- 0.7820 3.3400
DICHLOROETHANE, 1,1-
DICHLOROETHYLENE, 1,1-
DICHLORODETHYLENE, 1%,2-C-
DICHLOROETHYLENE, 1,2-T-
DICHLORCMETHANE 0.0080 0.0940
DICHLOROPROPANE, 1,2-
DIETHYL PHTHALATE 9.0000  20.0000
2.3600 2.5150

DINITROBEN2ZENE, 1,3-

zznnzzzzz:zzzwzzzznnzzmtnzzwzwzzmwnnz::zwzznwzwnzwumznzuzx:zz

DINITROTOLUENE, 2,4- 2.7000 4.5100
DINITROTOLUENE, 2,6~ 4.2200 4.4420
ETHYLBENZENE 0.0230 2.3900
FLUORANTHENE
FLUORENE 0.44480 12.3000
FLUORIDE 4.5020 1000.0000 26,2580 76,7030
HEXAHYDRO-1,3,5-TRINITRC-1,3,5-TRIAZINE 4.3700 4&.7600
MANGANESE 26.5670 345.0020 N
MERCURY, INORGANIC 0.0290 8638.7100 0,.5320 4.6510
METHYL ISOBUTYL KETONMNE 0,0190
NAPHTHALENE 0.5500 41.4000 ' .
NICKEL (METALLIC) 7.0000 247.0000 9.0360 25.7670
NITRATE 4.4900 10000.0000
NITRITE 31,2640 2358.9170
NITROBENZENE 0.9010 9.1650
NITROSO-D1-N-PROPYLAMINE, N- 2,8400 3.3000
NITROSODIPHENYLAMINE, N- 0.8080
MITROTOLUENE, O- 13.7000 14.8910
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA 4.6300 4.8700
OCTYL PHTHALATE, DI-N- N 1.9700
PENTACHLOROPHENOL B . 1.1100 5.5200
PHENDL R 3.3400 5.5200
PYRENE N £.3500 5.7500
SELENIUM N 394240
SILVER N 0.0630 13.5000 0.9070
TETRACHLOROETHANE, 1,1,2,2- c 0.0030 0.3220
TETRACHLOROETHYLENE N
THALLIUM (IN SOLUBLE SALTS) * 34.6620
TOLUENE N 0.0150 1.2940
TRICHLOROCETHANE, 1,1,1- N
TRICHLOROETHANE, 1,1,2- B
TRICHLOROGETHYLENE » 0.0050
TRINRITRCBENZENE, 1,3,5- N 2.0960 2.2900
TRINITROPHENYLMETHYLNITRAMINE N 3.7960 10.0000
TRINITROTOLUENE, 2,4,6- B 4.6300 5.0050
URANIUM (SOLUBLE SALTS) L]
N 26,5460 81.7860

VANADIUM, METALLIC
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XYLENE, MIXTURE N 0.0250 2.4700
ZINC (METALLIC) N 2.0000 2840.0000 128.3370 329.2730




WORKSHEET W-2 SCORING FOR INDICATOR SELECTION: TOXICITY DATA

CHEMNAME SITE: tds TOX CLASS WSS AIR
ACENAPHTHENE HC 6.00E-02 NA
ACETONE NC 1,00E-01 NA
ANTHRACENE NC 3.00E-01 NA
ANTIMONY (METALLIC) NC 4.00E-04 NA
ARSENIC, INORGANIC PC NA 5.00E+01
NG 3.00E-04 NA
BARITUM NC 7.00E-02 5.00E-04
BENZENE PC 2.90E-02 2,90E-02
BENZYL ALCOHOL NC 3.00€-01 NA
BERYLLIUM PC 4.30E+00 8.40E+00
NC 5.00E-03 NA
B1S(2-ETHYLHEXYL )PHTHALATE PC 1.40€-02 NA
NC 2.00E-02 NA
BROMOD I CHLOROMETHANE PC 1.30€-01 NA
NC 2.00€-02 NA
BUTYL BENZYL PHTHLATE NC 2.00E-01 NA
CADMIUN PC NA 6.10E+00
NC S.00E-04 NA
CARBON TETRACHLORIDE PC 1.30E-01 5.30E-02
NC 7.00E-04 NA
CHLOROBENZENE : .- KC 2.00E-02 2.00€-02
CHLOROFORM : PC 6.10€-03 8.10E-02
. NC 1.00E-02 NA
CHLOROMETHANE . PC 1.30E-02 6.30-03
CHLOROPHENOL, 2~ NC 5.00E-03 . NA
CHROMIUM(IIT) NC 1.00E+00 NA
CHROMIUM(VI ) pC NA 4.10E+01
NC 5.00E-03 NA
CRESOL, O- NC 5.00E-02 NA
CYANIDE (CN-) NC 2.00£-02 NA
CYCLOHEXANONE NC 5.00E+00 NA
DD PC 2.40E-01 NA
DDE PC 3.40E-01 NA
DoT PC 3.40E-01 3.40E-01
NG 5.00E-04 NA
D IBROMOCHLOROMETHANE pC 8.40E-02 NA
NC 2.00E-02 NA
DIBUTYL PHTHALATE NC 1.00E-01 NA
DICHLOROBENZENE, 1,2- NC  9.00E-02 2.00E-01
DICHLOROBENZENE, 1,4- pc 2.406-02 NA
NC NA 7.00E-01
DICHLOROETHANE, 1,1- NC 1.00E-01 5.00E-01
DICHLORCETHYLENE, 1,1- [ 6.00E-01 1.20E+00
NC 9.00E-03 NA
DICHLOROETHYLENE, 1,2-C- NC 1.00€-02 NA
DICHLOROETHYLENE, 1,2-T- ° . NC 2.00E-02 NA
D I CHLOROMETHANE PC 7.50E-03 NA
NC . 6.00E-02 3,00E+00
DICHLOROPROPANE, 1,2- - 6.80E-02 NA
NC NA 4.00E-03
DIETHYL PHTHALATE NC 8.00E-01 NA
DINITROBENZENE, 1,3- NC 1.00E-04 NA
DINITROTOLUENE, 2,4- PC 6.80E-01 NA
DINITROTOLUENE, 2,6~ PC 6.80E-01 NA
ETHYLBENZENE NC 1.00E-01 1.00E+00
FLUORANTHENE NC 4.00E-02 NA
FLUORENE NC 4.00E-02 NA
FLUORIDE NC 6.00E-02 NA
HEXANYDRO-1,3,5-TRINITRO-1,3,5-TRIAPC 1.10€-01 NA
NC 3.00€-03 NA
MANGANESE NC 1.00E-01 4.00E-04
MERCURY, INORGANIC NC 3.00E-04 3.00E-04
METHYL ISOBUTYL KETONE NC 5.00E-02 8.00E-02
NAPHTHALENE NC 4.00E-02 NA
NICKEL (METALLIC) NC 2.00E-02 NA
NITRATE NC 1.60E+00 NA
NITRITE NC 1.00E-01 NA
NITROBENZENE NC 5.00E-04 2.00E-03
NITROSQ-DI-N-PROPYLAMINE, N- PC 7.00E+00 HA
NITROSODIPHENYLAMINE, N- PC 4.90E-03 NA
NITROTOLUENE, 0- NC 1.00€-02 NA
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,NC 5.00E-02 NA
OCTYL PHTHALATE, DI-N- NC 2.00E-02 NA
PENTACHLOROPHENOL PC 1.20E-01 NA
NC 3.00E-02 NA
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PHENOL NC 6.00E-01 NA

PYRENE NC 3.00E-02 NA
SELENIUN NC 5,00E-03 NA
SILVER NC 5.00E-03 NA
TETRACHLOROETHANE, 1,1,2,2- PC 2.00E-01 2.00E-01
TETRACHLOROETHYLENE NC 1.00€-02 NA
THALLIUM CIN SOLUBLE SALTS) . _
TOLUENE NC 2.00E-01 4.00E-01
TRICHLOROETHANE, 1,1,1- NC 9.00E-02 1.00E+00
TRICHLOROETHANE, 1,1,2- PC 5.70E-02 5.70E-02
NC 4.00E-03 KA
TRICHLOROETHYLENE *
TRINITROBENZENE, 1,3,5- NC 5,00E-05 NA
TRINITROPHENYLMETHYLNITRAMINE NC 1.00E-02 NA
TRINITROTOLUENE, 2,4&,6- PC 3.00E-02 NA
NC 5.00E-04 NA
URARIUM (SOLUBLE SALTS) NC 3.00E-03 NA
VANADIUM, METALLIC NG 7.00E-03 NA
AYLENE, MIXTURE NC 2.00E+00 KA
ZINC (METALLIC) NC 2.00E-01 NA




WORKSHEET W-3  RISK FACTORS & RELATIVE RISK by MEDIA - PC GROUP

uru IND[CATES NO DATA. UNA" INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds GND_H20 RR
NITROSO-DI-N-PROPYLAMINE, N- B.39E-01 7.17E-O01
BERYLLIUM . 2.156-01 1.B4E-01
DINITROTOLUENE, 2,4- 6.00E-02 5.13£-02
DINITROTOLUENE, 2,6- 1.39e-02 1.19E-02
PENTACHLOROPHENOL 1.156-02 9.85¢-03
BIS(2-ETHYLHEXYL)PHTHALATE 1.136-02 9.70E-03
CARBON TETRACHLORIDE 8.97E-03 7.67E-03
DICHLOROBENZENE, 1,4- 2.956-03 2,52E-03
BENZENE 2.B4E-03  2.43E-03
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 1.74E-03  1.49€-03
TRINITROTOLUENE, 2,4,6- B8.88E-04 7.59E-04
DI CHLOROMETHANE 5.37E-04 4.59E-04
BROMOD I CHLOROME THANE 4.16E-04 3.56E-04
DICHLOROETHYLENE, 1,1%- 2.40E-04 2.05E-04
.0 1BROMOCHLOROMETHANE : 2.026-04 1.726-04
CHLOROFORM 1.726-04 1.47E-04
NITROSODIPHENYLAMINE, N- 6.37E-05 5.45E-05
CHLOROMETHANE 3.386-05 2.89€-05
DICHLOROPROPANE, 1,2- 2.726-05 2.33E-05
TRICHLOROETHANE, 1,1,2- 1.14E-05 9.7SE-04
TETRACHLOROETHANE, 1,1,2,2- * 0.00E+D0 0.00E+00
00T * 0.00E+00 0.00E+00

DOE * 0.00E+00 0.00E+00
poo * 0,008+00 0.00E+00
ARSENIC, INORGANIC v NA NA
CHROMIUM(VI) NA NA
CADMIUM NA NA
TOTAL RISK FACTOR 1.17E+00 1.00E+00




WORKSHEET W-3  RISK FACTORS & RELATIVE RISK by MEDIA - PC GROUP

e INDICATES NO DATA. INAY INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SUR_H20 RR
BERYLLIUM 4.30E-03 9.94E-01
BIS¢2-ETHYLHEXYL)}PHTHALATE 2.80E-05 6.47E-03
DICHLOROETHYLENE, 1,1- * 0,002+00 0.00E+00
CHLCROFORM * 0.00E+00 0.00E+00
DINITROTOLUENE, 2,6~ * 0.00E+00 O0.00£+00
NITROSODIPHENYLAMIKE, K- * 0.00E+00 0.00E+0Q0
DINITROTOLUENE, 2,4~ * (,00E+00 0.D0E+00
CHLOROMETHANE * (0.00E+00 0.00E+00
DICHLOROBENZENE, 1,4~ * 0.00E+00 O0.00E+00
DICHLOROPRCOPANE, 1,2- * 0.00E+00 0.00E+00
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZIRE * 0.00E+00 0.00E+00
TRICHLOROETHANE, 1,1,2- * 0.00E+00 0.00E+00
BD1CHLOROMETHANE * 0.00E+0Q0 0.00E+00
TETRACHLOROETHANE, 1,1,2,2- * 0.C0E+00 0.0CE+00
NITROSO-D1-N-PROPYLAMINE, N- * 0.00E+00 0.00E+00
oDT *  §.00E+00 O0.00E+00
PENTACHLOROPHENOL * 0.00E+00 0.00€+00
DDE * 0.00E+00 0.00E+00
BENZENE * 0.00E+00 0.00E+00
poD * 0.00E+00 0.00E+00
BROMOD I CHLOROMETHANE * 0.00E+00 0.00E+00
CARBON TETRACRLORIDE * 0_00E+D0 O0.00E+00
TRINITROTOLUERE, 2,4,6- * 0.00E+00 0,00E+00
D 1BROMOCHLOROME THAKE * 0.00E+00 0.00E+GO
ARSENIC, INORGANIC NA NA
CHROMIUM(VI) NA NA
CADMIUM - NA NA
TOTAL RISK FACTOR 4.33E-03 1.00E+400




WORKSHEET W-3  RISK FACTORS & RELATIVE RISK by MEDIA - PC GROUP

usa INDICATES NO DATA. UNA™ INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SoIL RR
BERYLLIUM 2.72E+01 4.45E-01
NITROSG-DI-N-PROPYLAMINE, N- 2.316+01 3.79E-01
DINITROTOLUENE, 2,4- 3.07E+400 5.03E-02
DIRITROYOLUENE, 2,6- 3.026+00 4.95E-02
() 1.31E400 2,14E-02
ooT 8.87E-01 1.45E-02
DDE 8.57E-01 1,40E-02
PENTACHLOROPHENOL 6.62E-01 1.09E-02
REXAHYDRO-%,3,5-TRINITRO-1,3,5-TRIAZINE 5.24E-01 8.58£-03
TRINITROTOLUENE, 2,4,6- 1.50E-01 2.46E-03
DICHLOROBENZENE, 1,4- 8.026-02 1.31E-03
BENZENE 7.68E-02 1.26£-03
TETRACHLORCETHAKE, 1,1,2,2- 6.44E-02 1,06E-03
CHLOROFORM 2.76E-02 4.53E-04
BIS(2-ETHYLHEXYL )PHTHALATE 2.21E-02 3.43E-04
NITROSOOIPHENYLAMINE, N- 3.96E-03 6.49E-05
DICHLOROMETHANE 7.05E-04 1.16E-05
BROMOD 1 CHLOROMETHANE * 0.00E+00 0.00E+00
TRICHLOROETHANE, 1,1,2- * 0.00E+00 0.00E+00
0 1BROMOCHL OROMETHANE * 0.00E+00 0.00E+00
DICHLORGETHYLENE, 1,1- . * 0.00E+00 0.00E+00
CARBON TETRACHLOR]DE * 0.00E+00 0.00E+00
CHLOROME THANE * 0.00E+00 0.00E+00
DICHLOROPROPANE, 1,2- * 0.00E+00 0.00E+00
ARSENIC, INORGANIC NA NA
CHROMIUM(VI ) NA NA
CADMIUM NA NA
TOTAL RISK FACTOR 6.10E+01 1.GOE+00



WORKSHEET W-3  RISK FACTORS & RELATIVE RISK by MEDIA - PC GROUP

wiit INDICATES NO DATA. UNAM INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SEDIM RR
BERYLLIUM ‘ 1.9BE+00 1.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

CHLOROFORM
BIS(2-ETHYLHEXYL)PHTHALATE
NITROSOD [PRENYLAMINE, N-
DINITROTOLUENE, 2,6-

DICHLOROMETHANE 0.0CE+00 0.00E+00
DOT 0.00E+00 0.00E+00
BROMOD I CHLOROMETHANE 0.00E+00 0.00€E+00
PENTACHLOROPHENOL 0.00E+0C 0.00E+00

LY Y. Y.} . RS AR

0.00E+00 0.008+00
0.00E+00 0.00E+00
0.00E+00 0.0CE+00
0.00E+00 0.00E+00
0.00E+00 0.00E+Q0
0.00E+00 0.00E+00

n ANfE.
§.00E+00  0.00E+00

0.00E+00 0.00E+00
0.0CE+00 0.00E+00
0.COE+00 0.00E+00
0.00E+00 0.0CE+00
0.00E+00 0.00E+00
0_N0E+00 0.00E+D0

0.00E+00 0.00E+00
0.00E+00 0.00£+00

TRICHLOROETHANE, 1,1,2-
TRINITROTOLUENE, 2,4,6-
D1BROMOCHLOROMETHANE

BENZENE

D1CHLOROETHYLENE, 1,1-
NITROSO-DI-N-PROPYLAMINE, N-

CARBON TETRACHLORIDE

DOD

CHLOROMETHANE
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE
DICHLOROPROPANE, 1,2-
TETRACHLOROETHANE, 1,1,2,2-

aﬁE . .. H
DICHLOROBENZENE, 1,4+

DINITROTOLUEKE, 2,4~

% % % % % B &R RE R REE SRS

ARSENIC, INORGANIC . NA NA
CHROMIUM(VI) NA HA
CADMIUM HA NA
TOTAL RISK FACTOR 1.98E+00 1.00E+00



WORKSHEET W-4  RISK FACTORS & RELATIVE RISK by MEDIA - NC GROUP

nes INDICATES NO DATA. “NA™ INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds GND_H20 RR
ARSENIC, INORGANIC 6.67E+04 5.99E-01
URANIUM (SOLUBLE SALTS) 4.03E+04 3.62E-01
FLUORIDE 1.47E+03  1.50€-02
ZINC (METALLIC) 5.70E+02 5,126-03
CHROMIUMCVI ) 3.77E+02 3.39€-03
ANTIMONY (METALLIC) 3.57E+02 3.29E-03
SILVER 2.00E+02 1.BDE-03
TRINITROBENZENE, 1,3,5- 1.96E+02 1.76€-03
NITRITE 1.80E+02 1.62E-03
CARBON TETRACHLORIDE 9.86E+01 B8.86E-04
OINITROBENZENE, 1,3- 9.50E+01 B8.54E-04
CADMIUM 9.46E+01 8.506-04
NAPHTHALENE 9.30E+01 8.36€-04
NITROBENZENE 7.50E+01 6.74E-04
TRINITROTOLUENE, 2,4,6- 5.92E+01 5.326-04
B1S(2-ETHYLKEXYL)PHTHALATE 4.05E+01 3.64E-04
SELENIUN 4.00E+01 3.59€-04
FLUORENE 3.00E+01 2.70E-04
NITRATE 2.506+01 2.25E-04
CHLOROPHENOL, 2- 1.60E+01 1.44E-04
BARIUM 1.39E+01 1.25E-04
ACENAPHTHENE 1.25E+01 1,12E-04
BERYLLIUN 1.00E+01 8.99€-05
NICKEL (METALLIC) 8.81E+00 7.92E-05
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 5.27E+00 4.73E-0S
PYRENE 4.09E+00 3.67E-05
PENTACHLORCPHENOL 3.206+00 2.88E-05
MERCURY, INORGANIC 3.00E+00 2.70E-05
ANTHRACENE 2.91E+00 2.62E-05
CHLOROFORM 2.82E+00 2.53E-05
FLUORANTHENE 1.938400 1.74E-05
TRINITROPHENYLMETHYLN [ TRAMINE 1.90E+00 1,71E-05
CHROMIUMCI11) 1.89E+400 1.69E-05
DICHLOROMETHANE 1.196+00 1.07E-05
XYLENE, MIXTURE 1.005400  8.99€-06
ETHYLBENZENE B.78E-01 7.B9E-06
DICHLOROBENZENE, 1,2- 8.67E-01 7.79E-06
TETRACHLOROETHYLENE 5.90E-01 5.30E-06
CYANIDE (CN-) 5.00E-01 4.49€-06
BUTYL BENZYL PHTHLATE 4.10E-01 3.68E-06
ACETONE 3.00E-01 2,70E-04
DICHLOROETHYLENE, 1,2-C- 2.90E-01 2.61E-06
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA  2.52E-01 2.26E-06
BROMOD I CHLOROMETHANE 1.60E-01 1.44E-06
DICHLOROETHYLENE, 1,2-T- 1.45E-01 1.30E-06
D1BROMOCHLOROME THANE 1.20E-01 1.08E-06
CRESOL, O- 1.00£-01 8.99E-07
TOLUENE 9.70E-02 8.726-07
BENZYL ALCOHOL 9.67E-02 8.69€-07
PHENOL 6.83E-02 6.14E-07
TRICHLOROETHANE, 1,1,2- 5.00E-02 4.49€-07
DICHLOROETHYLENE, 1,1- 4.44E-02 3.99E-07
DICHLORCETHANE, 1,1- 2.80E-02 2.526-07
CHLOROBENZENE 2.00E-02 1.80E-07
CYCLOHEXANONE 1.80E-02 1.62E-07
TRICHLOROETHANE, 1,1,1- 1.78E-02 1.60E-07

METHYL ISOBUTYL KETONE * 0.00E+00 0,006+00
NITROTOLUENE, O- * 0.00E+00 0.00E+00
oot * 0.00E+00 0.0CE+00
HRANGANESE * 0.00E+00 0.00E+00
DIETHYL PHTHALATE * 0.00E+00 0.006+00
VANADIUM, METALLIC * 0.00E+00 0.00E+00
OCTYL PHTHALATE, DI-N- * 0.00E+00 0.00E+00
DIBUTYL PHTHALATE * 0.00E+00 0.00E+Q0
DICHLOROPROPANE, 1,2- NA NA
DICHLOROBENZEKE, 1,4- NA NA
TOTAL RISK FACTOR T.11E+05 1.00E+00



WORKSHEET W-4 RISK FACTORS & RELATIVE RISK by MEDIA - NC GROUP

uwe INDICATES NO DATA. "HA" INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SUR_H20 RR
ARSENIC, INORGANIC 3.33E402 6.12E-01
NITRITE B.69E+01 1.60E-01
TRINITROBENZENE, 1,3,5- 8.80E+01 1.S8E-01
FLUORIDE i.67E+01 3.05E-02
ANTIMONY (METALLIC) 8.50E+00 1.56E-02
NICKEL (METALLIC) 5.29€+00 9.72E-03
SILVER 4.00E+00 7.34E-03
CHROMIUMCVI) 2.28E+00 4.19€-03
NITRATE 6.256-01 1,15E-03
TRINITROPHENYLMETHYLRITRAMINE 5.60E-01 1.03E-03
ZINC (METALLIC) : 2.356-01 4.31E-04
BERYLLIUM 2.00E-01 3.67E-04
B1S(2-ETHYLHEXYL)PHTHALATE 1.00E-01 1.84E-04
CHROMIUMCTIT) 1.14E-02 2.09E-05
DICHLOROMETHANE » 0.00E+00 0O,00E+00
ACETONE * 0,00E+00 0Q.00E+00
DICHLOROETHYLENE, 1,2-C- * 0.00E+00 0.00E+00
SELENIUM % (0.00E+00 0.COE+00
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA* 0.00E+00 0.00E+00
NI TROBEMZENE * ().00E+00 0.00E+00
BROMOD [ CHLOROMETHANE 0.00E+00 G,00E+00
BARIUM 0_00E+00 0.00E+00
DICHLORGETHYLENE, 1,2-T- 0.00€+00 0.0DE+00
NAPHTHALENE 0.00E+00 0.00E+00
D | BROMOCHLOROMETHANE : 0.00E+00 0.0DE+00
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 0.00E+00 0.00E+00
CRESOL, ©- 0.00£400 0,D0E+00
PENTACHE OROPHENOL 0.00E+00 0.00E+00
TOLUENE 0.00E+00 0.0DE+00
ANTHRACENE 0.00E+00 0.00E+00
BENZYL ALCOHOL 0.00E+00 0.00E+00
FLUORANTHEME 0.00E+00 0.00E+00
PHENOL : 0.00E+00 0.00E+00

0.00£+00 0.Q0E+00
0.00E+00 0.00E+00
0.D0E+0C 0.00E+00
0.0CE+Q0 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

YT .1

CARBON TETRACHLORIDE
TRICHLOROETHANE, 1,1,2-
XYLEKE, MIXTURE
DICKLORCETHYLENE, 1,1-
D [CHLORGBEWZENE, 1,2~
'DICHLORCETHANE, 1,1-
CYANIDE (CN-)

CHLOROBENZENE 0.00E+00 0.00E+00
TRINITROTOLUENE, 2,4,6- 0.00E+00 0.00E+00
CYCLOHEXANOKE 0.00E+00 0,00E+Q0

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

N,
{.00E+00 O.00E+00

0.00E+00 0.00E+0C0
0.00E+00 0.0CE+00
0.00e+00 0.00E+Q0

CHLOROPHENOL, 2-
TRICHLOROETHANE, 1,1,1-
CADMIUM

METKYL ISOBUTYL KETONE
MERCURY, INORGANIC
NITROTOLUENE, O-
DINITROBENZENE, 1,3-

BDT 0.00E+00 (Q.00E+00
ETHYLBERZENE 0.00E+0C 0.00E+00
MANGANESE 0.00E+00 0.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00

BUTYL BENZYL PHTHLATE
DEIETHYL PHTHALATE

ACENAPHTHENE 0.00E+00 0.00E+00
VANADIUM, METALLIC 0.00E+00 0.00E+00
CHLOROFORM 0.00E+00 0.00E+00
OCTYL PHTHALATE, Di=R- 0.00E+00 0.00E+00
TETRACHLODROETHYLENE 0.008+00 G.00E+00
DIBUTYL PHTHALATE 0.00E+00 0.00E+00
PYRENE 0.00E+00 0.00E+00
FLUORENE 0.00E+00 0.00E+00

URANIUM (SOLUBLE SALTS) 0.00E+00 0,00E+00

I‘l“#“'l"i'l“l‘“ll’lbil"Qtl-liil’tllill##"‘#l“il

DICHLORGPROPANE, 1,2- NA NA
DICHLOROBENZENE, 1,4- NA RA
TOTAL RISK FACTOR 5.45E+02 1.00E+00

A-92



WORKSHEET W-4 RISK FACTORS & RELATIVE RISK by MEDIA - NC GROUP

wen INDICATES KO DATA. “NA" INDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SOIL RR
MERCURY, INORGANIC 2.88E+07 8.21E-01
CHROMIUM(VI) ; 5.30E+06 1.51E-01
ARSENIC, INORGANIC 6.00E+05 1.71E-02
CADMIUM 1.07E+05 3_05E-03
TRINITROBENZENE, 1,3,5- 4.58e+04 1.31E-03
CHROMIUMCILI) 2.65E+04 7.56E-04
DINITROBENZENE, 1,3- 2.52E+04 7.17E-04
NITRITE 2.36E+04 6.73E-04
BARIUM 2.29E+04 6.52E-04
NITROBENZENE 1.83E+04 5.23E-04
FLUORIDE 1.67E+04 4.75E-04
ZINC (METALLIC) 1.42E+04 4.05E-04
NICKEL (METALLIC) 1.24E+04 3.52E-04
VANADIUM, METALLIC 1.17E+04  3.33E-04
TRINITROTOLUENE, 2,4,6- 1.00E+04 2.B6E-04
NITRATE 6.25E+03  1.78E-04
oot 5.22E+03 1.49E-04
MANGANESE . 3.45E+03 9.84E-05
SILVER 2.70E+03 7.70E-05
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 1.59€+03 4,53E-05
NITROTOLUENE, O- 1,49E+03  4.25E-05
BERYLLIUM 1.26E+03 3.50E-05
CHLOROPHENOL, 2- 1.10E+03 3.15E-05
NAPHTHALENE ) ‘ 1.04E+03 2.97E-05
TRINITROPHENYLMETHYLNITRAMINE . 1.00E+03 2.85€-05
CHLOROFORM ' 4.53E+02 1.29E-05
FLUQRENE 3.08E+02 B8.77E-06
ACENAPHTHENE 2.57E+02 7.32E-06
PYRENE i.92E+02 5.4BE-06
PENTACHLOROPHENOL 1.84E+02 5.25E-08
OCTYL PHTHALATE, DI-N- 9.856+01 2.81E-06
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRA  9.74E+01 2.78E-06
BIS(2-ETHYLHEXYL)PHTHALATE 7.90E+01 2.25E-05
ACETONE 6.72E+01 1.92E-06
DIETHYL PHTHALATE 2.50E+01 7.13e-07
ETHYLBENZENE 2.39e+01 6.82E-07
PHENOL 9.20E+00 2.62E-07
DIBUTYL PHTHALATE 7.00E+00 2.00E-07
TOLUENE 6.4TE+00 1.85g-07
ANTHRACENE 4.5CE+00 1.28E-07
BUTYL BENZYL PHTHLATE 3.98E+00 1_14E-07
01CHLOROME THANE 1.57E+00 4.47€-08
XYLENE, MIXTURE 1.24E+00 3.52E-08
DICHLOROBENZENE, 1,2- 3.22E-01 1.49E-08
METHYL 1SOBUTYL KETONE 3.80E-01 1.0BE-08
CARBON TETRACHLORIDE * 0,00E+00 0.0CE+00
D 1BROMOCHLOROMETHANE * 0_00E+00 0.00E+00
TRICHLOROETHANE, 1,1,1- * 0.00E+Q0 0.00E+00
DICHLOROETHYLEKE, 1,2-T- * 0.00E+00 0.00E+0C0
CHLOROBENZENE * 0.00E+00 0.00E+00
BROMOD ] CHLOROMETHANE * (0.00E+00 0.00E+00
DICHLOROETHANE, 1,1- * 0.00E+00 0.00E+00
TETRACHLORCETHYLENE * 0.00E+00 (Q.00E+00
TRICHLOROETHANE, 1,1,2- * 0.C0E+00 0.00E+00
SELENIUM * 0.00e+00 0.00E+CO
BENZYL ALCOHOL * 0.00E+00 0.00E+00
DICHLOROETHYLENE, 1,2-C- * 0,00E+Q0 0.00E+00
CYCLOHEXANONE * 0.00E+00 0.00E+00
ANTIMONY (METALLIC) * 0.00E+00 0.00E+00
DICHLOROETHYLENE, 1,1- * 0.00E+00 0.00E+00
URANIUM (SOLUBLE SALTS) * 0.00E+00 0.00E+00
CRESOL, O- * 0.00E+00 0.00E+00
FLUORANTHENE * 0.00E+00 0.00E+00
CYANIDE (CN-) * 0.00E+0Q0 0.00E+00
DICHLOROPROPANE, 1,2- » NA NA
DICHLOROBENZENE, 1,4- NA NA
TOTAL RISK FACTOR 3.51E+07 1.00E+00




. WORKSHEET W-4  RI5K FACTORS k RELATIVE RISK by MEDIA - NC GROUP

ek INDICATES NO DATA. "NAY [NDICATES NO TOXICITY VALUE.
CHEMNAME SITE: tds SEDIM RR
ARSENIC, INORGANIC 9.19€+06 5.15E-01
CHROMILM(VI) . 5.20e+04 2.91E-01
MERCURY, INORGANIC 1.55E+04 B8.69E-02
SELENIUM 7.88E+03 4.42E-02
CADMIUM 6.42E+03  3.60€-02
ZINC (METALLIC) 1.65E+03 9.22E-03
NICKEL (METALLIC) 1.296+03 7.22E-03
FLUORIDE 1.286+03 7.16E-03
CHROMIUM(IIT) 2.60E+02  1.46E-03
SILVER 1.81E+02 1.02E-03
BERYLLIUM 9.22E+01 5.17€-04
ACETONE 0.00E+00 ©0.00E+00
ANTHRACENE 0.00E+00 0.00E+00
NITROBENZENE 0.00E+00 0.00E+00
BUTYL BENZYL PHTHLATE 0.00E+00 0.00E+00
TRINITROTOLUENE, 2,4,6- 0.00E+00 0.DOE+00
DI1CHLCROMETHANE 0.00E+00 0.00E+00
poT 0.00E+00 0,00E+00
XYLENE, MIXTURE 0.00E+00 0.00E+00
BARIUM 0.00E+00 0.00E+Q0

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

DICHLOROBENZENE, 1,2~
NITROTOLUERE, O-

METHYL ISOBUTYL KETOKE
CHLOROPHENOL, 2-

CARBON TETRACHLORIDE
TRINITROPHENYLMETHYLNITRAMINE

D1BROMOCHLOROMETHANE 0.00E+00 0.00E+00
FLUORENE ¢.00E+D0  0.00E+00
TRICHLOROETHANE, 1,1,1- 0.00E+00 0.0DE+(0
PYRENE 0.00E+00 0.00E+00

0.00E+00 0,00E+00
0.00+00 0.00E+00

DICHLORQETHYLENE, 1,2-T-
OCTYL PHTHALATE, DI-N-

CHLOROBENZENE 0.00E+00 0.00E+00
B1S(2-ETHYLHEXYL)PHTHALATE 0.00E+00 0.00E+00
BROMOD I CHLOROMETHANE 0.00E+00 0.00E+00

0.00E+00 0.00E+00Q
0.00E+00 0.00E+00

DIETHYL PHTHALATE
DICHLOROETHANE, 1,1~

PHENOL 0.0CE+00 0.00E+00
TETRACHLORDETHYLENE 0.00E+00 0.0QE+Q0
TOLUENE . 0.00E+00 ©.0CE+00
TRICHLOROETHANE, 1,1,2- 0.00E+00 0.00E+00
NI1TRATE 0.00E+00 0.00E+00

0.00E+00 0.D0E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+Q0

TRINITROBENZENE, 1,3,5-
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE
BENZYL ALCOHOL

l'lilt#llll‘il‘liI'I'll‘*!‘l‘&lill‘lll'l'ill

DINITROBENZENE, 1,3- 0.00E+00 0.00E+00

NAPHTHALENE - 0.00E+00 0.00E+00
DICHLOROETHYLENE, 1,2-C- 0.G0E+00 0.00E+00
ACENAPHTHENE 0.00E+00 0.00E+00
CYCLOHEXANOKE 0.00E+00 0.00E+00
0CTAHYDRD-1,3,5,7-TETRAHITRD-1,3,5,7*TETRA* 0.00E+00 0.00E+00
ANTIMONY (METALLIC) * 0.00E+00 O0.00E+00
ETHYLBENZENE * (0.00E+00 0©,00E+00
DICHLOROETHYLENE, 1,1- * 0.00£+00 0.,00E+00
VANADIUM, METALLIC * 0.00E+00 0.00E+00
URANIUM (SOLUBLE SALTS) * (0.00E+00 0.00E+00
NITRITE * 0.00E+00 0.00E+00
CRESOL., O- * 0.00E+00 0.00E+D0
PENTACHLOROPHENOL * (,00E+00 ©.00E+00
FLUORANTHENE * 0.00E+00 0.00E+00
DIBUTYL PHTHALATE * (0.00E+00 0.00E+Q0
CYANIDE (CN-) * {,00E+00 0.00E+00
CHLOROFORM * 0.00E+00 0.00E+CO
MANGANESE * (.00E+Q0 0©.00E+00
L ]
DICHLOROPROPANE, 1,2- * NA NA
DICHLOROBENZENE, 1,4~ * NA NA

TOTAL RISK FACTOR 1.78e+05 1.00E+00
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WORKSHEET W-& RANK & RELATIVE RISK by MEDIA - NC GROUP

wen TNDICATES NO DATA.
CHEMNAME SITE: tds

ACENAPHTHENE

ACETOKE

ANTHRACENE

ANTIMONY (METALLIC)
ARSENIC, INORGANIC
BARIUM

BENZYL ALCQHOL
BERYLLIUM
B1S(2-ETHYLHEXYL)PHTHALATE
BROMOD 1 CHLOROMETHANE
BUTYL BENZYL PHTHLATE
CADMIUM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROFORM -
CHLOROPHENOL, 2-
CHROMIUMCILL)
CHROMIUM(VI)

CRESCL, O-

CYANIDE (CN-)
CYCLOHEXANONE

pDT
DIBROMOCHLOROMETHANE
DIBUTYL PHTHALATE
DICKLOROBENZENE, 1,2-
DICHLOROBENZENE, 1,4-
DICHLOROETHANE, 1,

nredl AaneET
Yiklhunve ) H?LEHE r

1-
1,1~
DICHLOROETHYLENE, 1,2-C
DICHLOROETHYLENE, 1,2-T
DICHLOROMETHANE
DICHLOROPROPANE, 1,2~
DIETHYL PHTHALATE
DINITROBENZENE, 1,3-
ETHYLBENZENE
FLUORANTHENE

FLUORENE

FLUORIDE

HEXAKYDRO-1,3,5-TRINITRO-1,3,5-TRIA

MANGANESE

MERCURY, INORGANIC
METHYL ISOBUTYL KETONE
NMAPHTHALENE

NICKEL (METALLIC}
NITRATE

NITRITE

NITROBENZEKE
NITROTOLUENE, O~

OCTAHYDRO-1, 3 S,7-TETRAMITRO-1,3,5,

OCTYL PHTHALATE DI-N-
PENTACHLOROPHENOL
PHENOL

PYREKE

SELENIUM

SILVER
TETRACHLOROETHYLENE
TOLUENE
TRICHLOROETHANE,

1
- - ll
1

1
TRICHLOROETHANE, 1,1

.
:2-
TRINITROBENZENE, 1,3,5

L]
[ ]
L

3

TRIHITROPHEHYLHETHYLHITRAHIHE

TRINITROTOLUENE, 2,4,6-
URANIUM (SOLUBLE SALTS)
VANADIUM, METALLIC

XYLENE, NIXTURE

ZINC (METALLIC)

*
[\ ] C!f\:th--4CﬂC:
.

GND_H20
RR

1.12E-04
2.70E-06

L69E-07

4
-69€-05

.62E-07

NELnn

0E+Q0Q
79E-06
NA

2E-
99

.5
.8
3

Imlﬂ

1E-06
OE-06
.07E-05
NA
00E+0C
.54E-04
89E-05
.TLE-05
70E-04
S0E-02
T3E-05
.O0E+00
.70E-05
0.00E+00
8.36E-04
7.92E-05
2.25E-04
1.62E-03
6.7T4E-T4
0.00E+00
2.26E-06
* 0.00E+00
2.88E-05
6.14E-07

22—~

7E- u5

TerTm

L =L

¢
.08E-06 -
.0

nr'

RANK

22
4
29

é

1
21
49
23
16
44
40
12
10
54
30
20
33

5
47
39
55

46

37
NA
53
32
42
45
34
NA

1"
36
n
18

3
25

-y

[}

LX)
N

PR S NN A

-
"
| ]

* % % % % % % % kAR RER R ERRN L N R BN B AR

* & E RN

% % & &

* & % B

aNAD INDICATES NO TOXICITY VALUE.

SUR_H20
RR

0.00E+00
0.00E+00
0.00E+00
1.56E-02
6.12e-01
0.00E+00
0.00E+00
3.67E-04
1.B4E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

0.00E+00

M ANE.LNN
W UWETUV

2.09E-05
4.19E-03
0.00E+QD
0.00E+00
0.00E+00

‘0. NNe+N0

Wawvm T v

0.00E+00
0.00E+00"
¢.00g+00
NA
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
NA
0.00E+0D
0.00£+00
0.00E+00
0.00E+00
0.00E+00
3.06E-02
0.00E+00
0.00E+Q0
0.00E+DD
0.00E+00
0.00E+00
9.72E-03
1.15€-03
1.60E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00

N ANe.nn
V. JULTuY

0.00E+00
7.34E-03
0.00E+00
0.00E+00

0.00E+00
0.00E+00

oW WA

1.58e-01
1.03e-03
0.C0E+00
0.00E+00
0.00E+00
0.00E+00
4.31E-04

RANK

12
13

W+

L]

soIL
RR

7.32E-06
1.92E-06
1.28E-07
0.00E+00
1.7E-02
6.52E-04
0.00E+00
3.60E-05
2.25E-06
0.00E+Q0
1.14E-07
3.05E-03
0.00E+0D
0.00E+00
1.29€-05

T 1EE_NE
Fe iAW

7.56E-04
1.51E-01
0.00E+00
0.00E+00
0.00E+00
1.49E-04
0.00E+0Q0

- 2.00E-07

NA

* ¥ % %

NA %

VI -

1

1.4%E-08

NA

0.COE+00
0.00E+00
0.00E+00
0.00E+00
4.47E-08
NA
7.13E-07
17E-04
2E-07
0E+Q0
06

CD(H

i

E 05
hE~ 05

= E
C
furt

L3

E 08
-05
04

v Siggfﬂ

n

-04
E-05
£-06
£-06
£-08
E-07
e NL
0.00E+00
7.70E-05
0.00E+00
1.85€-07

0.00E+00
0.00E+Q0

1.31e-03
2.85€-05
2.86E-04
0.00E+00

;smsaumda

7.
6.
¢
8
4.
4.
9.
8
1
2.
3
1.
[
3.
[
2.
2.
5
2
5.

g
§

RANK

SEDIM
RR

28 * 0,.00E+00
34 * 0.00E+00
40 * 0.00E+00

3
?

42
NA
35

36

27
1"
20
18

45
24
13
16

21
32
n
30
LT 4

20
ar

19
39

25
15

14
43
12

w % % » % % % & % % % F % %% H FEEARERER

[ 20 BN Bk BB B J

P IR B B B BE N R 3R B

0.00E+00
S.15E-01
0.00E+00
0.00E+00
5.17E-04
0.00E+00
0.00E+00
0.00E+00
3.80E-02
0.00E+00
0.00E+00
0.00E+00

N _NNeLNN

Vo v v

1.46E-03
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Appendix B

Cost Estimates
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List of Abbreviations Used in Cost Estimates

LF linear foot
EA each

LS lump sum
M-Hrs man-hours
CY cubic yard
SY square yard
AC acre



Table B-1. Operable Unit 5, Site 17: Institutional Controls, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity %) Cost (3) Notes
A. Direct Capital Costs (includes labor, equipment, and materials)
1. Access Control Fence LF 2,100 15 31,500 Means
2. Corner Posts EA 4 85 340 Means
3. Gates EA 1 800 ~ 800 Means
4. Braces EA 10 30 300 © Means
Total Direct Capital Costs 32,940
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering and Design LS 5% 1,650 Experience
2. Fees/Permits LS 10% 3,290 Experience
3. Contingency 1S 15% 4,940  Current Level
of Detail
Total Indirect Capital Costs 0% 9,880
Total Capital Costs (Direct & Indirect) 43,000 (Rounded)
II. Annual Costs
Present
Worth @
5%
Discount
Quantity Unit Annual Rate for
Cost Component Unit per year Cost ($) Cost ($) 30 Years Notes
Maintenance Labor M-Hrs 16 25 400 6,150 Experience
Estimate
Maintenance Material LS 1 250 250 3,850 Experience
Estimate
Total Annual Costs 650 10,000 (Rounded)
GRAND TOTAL (CAPITAL PLUS PRESENT $53.000

WORTH OF ANNUAL COSTS)



Table B-2. Operable Unit 5, Site 17: Soil Cover, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity ® Cost (3) Notes
A. Direct Capital Costs (includes labor, equipment, and materials)
1. Haul and Place Soil CY 6,500 4.50 29,250 Means
2. Compact CY 6,500 1.00 6,500 Means
3. Haul and Place Gravel CY 1,500 9.00 13,500 Means
2" cover _
4. Sample and Analysis EA 20 400 8,000 Rust E&I
for PCBs

Subtotal-Capital (Labor, Equipment, and Materials) 57,250
Additional Directs (% of Above Items)
1. Mobilization LS 5% of items 1-4 2,900 Experience
2. Dust Control LS 10% of items 13 4,900 Experience
Total Direct Capital Costs 65,050
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering Ls 5% 3,250 Experience
2. Fees/Permits LS 5% 3,250 Experience
3. Contingency LS 15% 9,800 Current Level

of Detail
Total Indirect Capital Costs 25% 16,300
Total Capital Costs (Direct & Indirect) 81,350

There are no annual maintenance or operating costs for this alternative.



Table B-3. Operable Unit 5, Site 17: Stabilization, Cost Estimating Worksheet

(-30% to +50% Level) (All costs are rounded to nearest significant dollar

value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component . Unit Quantity (%) Cost ($) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)
1.  Excavate CY 13,000 1.45 18,850 Means
2. Mix Soil and Cement CcY 16,250 50.00 812,500 Means
3. Replace Mixture CY . 16,250 20.00 325,000 Means
Subtotal-Capital (Labor, Equipment, and Materials) 1,156,350
Additional Directs (% of Above Subtotal)
1. Mobilization LS 5% 57,825 Experience
2. Dust Control LS 5% 57,825 Experience
Total Direct Capital Costs 1,272,000
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering and Design LS 5% 63,600 Experience
2. Fees/Permits 1S 5% 63,600 Experience
3. Contingency LS 25% 318,000 Current Level

of Detail
Total Indirect Capital Costs 35% 445,200
Total Capital Costs (Direct & Indirect) 1,717,200

There are no annual costs for this alternative.



Table B-4. Operable Unit 5, Site 17: Landfill Disposal, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

1. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity % Cost (§) Notes
A. Direct Capital Costs (includes labor, equipment, and materials)
1. Excavate CY _13,000 1.45 18,850 Means
2. Load and Haul to Landfili CY 713,000 33.75 438,750 Means
3. Landfill Testing Truckload 800 400.00 320,000 Rust E&I
4. Backfill CY 13,000 5.50 71,500 Means
5. Haul and Place 2" Gravel CY 500 9.00 4,500 Means
Cover

Subtotal-Capital (Labor, Equipment, and Materials) 853,600
Additional Directs (% of Above Items 1, 2, 4, and 5)
1. Mobilization LS 5% 26,680 Experience
2. Dust Control 15 10% 53,360 Experience
Total Direct Cﬁpital Costs 933,640
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering LS 5% 46,685 Experience
2. Fees/Permits LS 5% 46,685 Experience
3. Contingency LS 15% 140,050 Current Level

of Detail
Total Indirect Capital Costs 25% 233,420
Total Capital Costs (Direct & Indirect) 1,167,000  (Rounded)

There are no annual maintenance or operating costs for this alternative.
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Table B-5. Operable Unit 5, Site 17: Incineration, Cost Estimating Worksheet

{-30% to +50% Level) (All costs are rounded to nearest significant dollar

value and adjusted 1o January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity [b3] Cost ($) Notes
A. Direct Capital Costs (includes labor, equipment, and materials)
1. Excavate CY 13,000 1.45 18,850 Means
2. Load and Haul to Landfill CYy 13,000 33.75 438,750 Means
3. Incineration CY 13,000 1,500.00 19,500,000 Westinghouse
4. Backfill Cy 13,000 5.50 71,500 Means
5. Haul and Place 2" Gravel CY 500 9.00 4,500 Means
Cover

Subtotal-Capital (Labor, Equipment, and Materials) 20,033,600
Additional Directs (% of Above ltems 1, 2, 4, and 5)
1. Mobilization LS 5% 1,000,000 Experience
2. Dust Control LS 10% 2,000,000 Experience
Total Direct Capital Costs 23,000,000 (Rounded)
B. Indirect Capital Costs (% of Total Direct Costs)
‘1. Contingency LS . 15% 3,500,000 Current Level

of Detail
Total Capital Costs (Direct & Indirect) 26,500,000 (Rounded)

There are no annual maintenance or operating costs for this alternative.



Table B-6. Operable Unit 7, Site 5: Institutional Controls, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar value

and adjusted to January 1993 basis)

1. Total Capital Costs

Total
_ Unit Cost Capital
Cost Component Unit Quantity $) Cost ($) Notes
A. Direct Capital Costs (includes labor, equipment, and materials)
1. Access Control Fence LF 100 15 1,500 Means
2. Corner Posts EA 4 35 340 Means
3. Gates EA 1 800 800 Means
4. Braces EA 10 30 300 Means
Total Direct Capital Costs 2,940
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering and Design Ls 5% 150 Experience
2. Fees/Permits 1S5 10% 300 Experience
3. Contingency LS 15% 450 Current Level
of Detail
Total Indirect Capital Costs 30% 900
Total Capital Costs (Direct & Indirect) 3,800 {Rounded)
II. Annual Costs
Present
Worth @
5%
Discount
: Quantity Unit Annual Rate for
Cost Component Unit per year Cost ($) Cost ($) 30 Years Notes
Maintenance Labor M-Hrs 8 25 200 3,075 Experience
Estimate
Maintenance Material LS 1 200 200 3,075 Experience
Estimate
Total Annual Costs 400 6,200 (Rounded)
GRAND TOTAL (CAPITAL PLUS PRESENT $10,000

WORTH OF ANNUAL COSTS)
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Table B-7. Operable Unit 7, Site 5: Soil Cover, Cost Estimating Worksheet
~ (-30% to +50% Level) {All costs are rounded 1o nearest significant dollar
value and adjusted 10 January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity Cost (3) Notes

A. Direct Capital Costs (includes Labor, equipment, and materials)
I. Haul and Place Soil CY 6.5 21 135 Means

(Fill hole and cover

10'x10" area)
2. Compact CYy 6.5 2- 15 Means
3. Haul and Place Gravel 183 4 5 9 45 Means
4. Sample and Analysis EA 1 400 400 Rust E&I

for PCBs ‘
Subtotal-Capital (Labor, Equipment, and Materials) 595
Additional Directs (% of Above Items 1-3)
1. Mobilization LS 5% 10 Experience
2. Dust Control - LS 10% 20 Experience
Total Direct Capital Costs 625
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering, Fees, and LS 5% 225 Experience
Contingency
Total Capital Costs (Direct & Indirect) 850

There are no annual maintenance or operating costs for this alternative.



Table B-8. Operable Unit 7, Site 5: Stabilization, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar

value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity $) Cost ($) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)
1. Excavate CcYy 20 1.45 30 Means
2. Mix Soil and Cement CY 25 50.00 1,250 Means
3. Replace Mixture CY 25 20.00 500 Means
Subtotal-Capital (Labor, Equipment, and Materials) 1,780
Additional Directs (% of Above Subtotal)
1. Mobilizaticn LS 5% 90 Experience
2. Dust Control LS 5% 90 Experience
Total Direct Capital Costs 1,960
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering LS 5% 100 Experience
2. Fees/Permits LS 5% 100 Experience
3. Contingency 13 25% 500 Current Level

of Detail
Total Indirect Capital Costs 5% 700
Total Capital Costs (Direct & Indirect) 2,700 (Rounded)
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Table B-9. Operable Unit 7, Site 5: Landfill Disposal, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity ($) Cost (§) Notes

A. Direct Capital Costs (includes labor, equipment, and materials)
1. Excavate CYy 20 1.45 30 Means
2. Load and Haul to Landfill CY 20 33.75 675 Means
3. Landfill Testing Truckload 2 400.00 800 Means
4. Backfill CcYy 25 ' 5.50 140 Means
5. Revegetate SY 15 11.00 165 Rust E&]
Subtotal-Capital (Labor, Equipment, and Materials) 1,810
Additional Directs (% of Above Items 1, 2, 4, and 5)
1. Mobilization LS 5% 90 Experience
2. Dust Control LS 10% 180 Experience
Total Direct Capital Costs 2,080
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering LS 5% 100 Experience
2. Fees/Permits Ls 5% 100 Experience
3. Contingency LS 15% 300 Current Level

of Detail
Total Indirect Capital Costs 25% 500
Total Capital Costs (Direct & Indirect) 2,600 (Rounded)

There are no annual maintenance or operating costs for this alternative.
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Table B-10. Operable Unit 7, Site 5: Incineration, Cost Estimating Worksheet

(-30% to +50% Level) (All costs are rounded to nearest significant doilar

value and adjusted to January 1993 basis)

1. Total Capital Costs

Total
Unit Cost Capital
Cost Component . Unit Quantity $) Cost (8) Notes

A. Direct Capital Costs (inéludes Iabor, equipment, and materials)
1. Excavate cYy 20 1.45 30 Means
2. Load and Haul to Landfill CY 20 33.75 675 Means
3. Incineration CY 20 1,500.00 30,000 Westinghouse
4. Backfill CY 25 5.50 140 Means
5. Revegetate sY 15 11.00 165 Rust E&T
Subtotal-Capital (Labor, Equipment, and Materials) 31,011
Additional Directs (% of Above Items 1, 2, 4, and 5)
1. Mobilization LS 5% 1,550 Experience
2. Dust Control LS 10% 3,100 Experience
Total Direct Capital Costs 35,660 (Rounded)
B. Indirect Capital Costs (% of Total Direct Costs)
1. Coﬁtingency LS 15% 5,350 Current Level

of Detail
Total Capital Costs (Direct & Indirect) 41,000 {Rounded)

There are no annual maintenance or operating costs for this alternative.
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Table B-11. Operable Unit 10, Site 41: Institutional Controls, Cost Estimating Worksheet
(-30% to +50% Level) (All costs are rounded to nearest significant dollar
value and adjusted to January 1993 basis)

1. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity t3] Cost ($) Notes
A. Direct Capital Costs (includes labor, equipment, and materials)
1. Access Control Fence LF 900 15 13,500 Means
2, Corner Posts EA 4 85 340 Means
3. Gates EA 1 800 800 Means
4. Braces EA 0 30 300 Means
Total Direct Capital Costs 14,940
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering, and Design LS 5% 750 Experience
2. Fees/Permits LS 10% 1,500 Experience
3. Contingency LS 15% 2,250 Current Level
of Detail
Total Indirect Capital Costs I0% 4,500
Total Capital Costs (Direct & Indirect) 19,500 (Rounded)
II. Annual Costs
Present
Worth @
5%
Discount
Quantity Unit Annual Rate for
Cost Component Unit per year Cost (&) Cost ($) 30 Years Notes
Maintenance Labor M-Hrs 10 25 - 250 3,850 Experience
Estimate
Maintenance Material LS 1 250 250 3,850 Experience
Estimate
Total Annual Costs 500 7,700 {Rounded)
GRAND TOTAL (CAPITAL PLUS PRESENT $27,200

WORTH OF ANNUAL COSTS)
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Table B-12. Operable Unit 10, Site 41: Excavation and Offsite Incineration of Drums and
Stained Soils, Cost Estimating Worksheet (-30% to +50% Level) (All costs are
rounded to nearest significant dollar value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity ) Cost ($) Notes
A. Direct Capital Costs (includes Labor, equipment, and materials)
1. Prepare and Remove Drum 26 5,000 130,000 Experience
Drums : h

2. Haul to Landfill LS 1 1,000 1,000 Means
3. Characterize Wastes LS 1 1,100 1,100 Westinghouse
4. Incinerate Drums Drum 26 1,000 26,000 Westinghouse
Total Direct Capital Costs 158,100
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering LS S 5% 8,000 Experience
2. Fees (Other than RCRA) LS 5% 8,000 Experience
3. Contingency ' LS 30% 48,000 Current Level

of Detail
Total Indirect Capital Costs 40% 64,000
Total Capital Costs (Direct & Indirect) 222,000 (Rounded)

There are no annual costs for this alternative.
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Table B-13. Operable Unit 10, Site 41: Excavation and Offsite Disposal of Drums and
Stained Soils, Cost Estimating Worksheet (-30% to +50% Level) (All costs are
rounded to nearest significant dollar value and adjusted to January 1993 basis)

I. Total Capital Costs

Total
Unit Cost Capital
Cost Component Unit Quantity (£3)] Cost ($) Notes
A. Direct Capital Costs (includes Labor, equipment, and materials)
1. Prepare and Remove Drum 26 5,000 130,000 Experience
Drums

2. Haul to Landfill LS 1 1,000 1,000 Means
3. Characterize Wastes 1S 1 1,100 1,100 USPCI
4. Disposal Drum 26 225 5,050 USPCI
Total Direct Capital Costs 137,950
B. Indirect Capital Costs (% of Total Direct Costs)
1. Engineering ' LS 5% 7,000 Experience
2. Fees (Other than RCRA) LS 5% 7,000 Experience
3. Contingency LS 30% 41,000 Current Level

of Detail
Total Indirect Capital Costs 40% 55,000
Total Capital Costs (Direct & Indirect) 193,000 (Rounded)

There are no annual costs for this alternative.
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Hovember 13, 1931

PCB Inspection (PCB82-1)
Tooale Army Daepot - Togele, UT

8AH-TS

Robert W. Harding, Chief
Field Operatfons Section

1 conducted a PCB Inspection at Tooele Army Depot on October 14, 1981,
in response.to three complaints received by the EPA. The complaints
rafarred to three spills of suspected PCB 1iquid ‘in buildings 659 and 677
and possible PCB exposure of three to ten workars (sce attached spilil

reports).
I met the following criteria:

- Cradent{ais were shown.
- Not{ce of Inspection and Confidentiality Motica was given to

Mr, Larry Fisher. ,
- Receipt for Samples and Prelimfnary Motice of Inspection Results
wera mailed 10/15/81.

Thé-f011cw1ng people were Invoived In the PCB Inspection:
Larry Fisher, Environmental Coordinater, U.S. Department of Army

Mason Walker, Technician, Environmental Services, U.S. Department
of Ammy

Ter;y L. Thompson, Deputy Director of Supply, U.S. Department of
iy

Captaih Stephen Wilson, U.S. Army Security
Paul Hanneman, Consumer Safety Off{cer, EPA

I confined my fnspection to the spill complaints, because Tooele had
been inspected by two other EPA Inspectors.

The complaints indicated PCB 1iquid had been spilled in Buildings 659
and 677. I discussed these reported spflls with Fisher, Walker & Thompson,
and they were aware of Transformer OI} being spilled in Bldg. 659 and
Bl1dg. 677...Fisher.had-taken two-soil samples; Sample .#JK1979 {3 a sample
from the spfil at Bldg..677, and Sample #JK1960 was a sample from the spill
in Bldg. -659. ‘Fisher said he had.received a verbel report from their l1ab
that both spills were less than 50 ppm PCB. I wrote.a Tettar to Sandy
Ehrhardt at the U.S. Army Lab, requesting the Tab resylts for sample
numbers JK1960 and JX1979. I recelved their Tetter November 9, 1981,
confirming Fisher's statement (see attachment}. I 2lso discussed tha
claims of worker exposure to suspected PCBs, Fisher and “alker were aware
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PCB Inspection (PCBS2-1)
Tooele Army Depot, Tooeles, UT

Page 2
of a complaint lodged by J. Tanner through the U.S.C.G. about & PC3 spill
and human exposure to suspected PCB (see attachment). The U.S. Army

appointed Captain Stephen Wilson to investigate the complaint and submit
finding. and recommendations to the Cormanding Officer (see attachment).

A summarization of the Tindings of Captain Wilson's report and my findings:
Mr. Tanner was moving transformers insida the PCB Storage Fagility in

Bldg. 659 and probably did come in contact with Trassformer 011, Fisher
and Wilson said the transformers Tanner was moving and handling had all been
testad for PCBs and contained less than 50 ppm PCBs. Wilson recommended
safety procedures to be impilemented by Envircnmental Services and Supply
pivision for worker protection in handling the transtormers in Bldg., 659.

I asked Fisher to show me the official PCB racords. He showed me a

1isting of “"PCB transfermers in storage at Toosla Army Depot,” dated

January 21, 1981, The 1ist contains transformer make, serial number, a
sample number, locatfbns, and level of PCB contamination. He alse showed

me the 1ab results for thel229 transformers in storage in Bldg. 659 at
Tooele. I akked for and received copies of these documents by mail on -
October 22, 1981 (see attachment). I also received & copy of Walker's
monthly PCB Storage Facility inspection checklist, which 1ndicates he
inspects the PCB Storage Facility and its contents monthly (sae attachment <

We all went to Bldg. 659, which contains Tocele's PCB Storage Facility.
Thare was no PCB mark on the exterfor of building. At Door 19 was an ofl
stain about 8 foot across. This ofl stain was the source of Soil Sampie
#3K1960, which contained no detectable PCBs (see attachment). This ofl
spill 1s tha same, which is the object of two of our complaints. Fisher

said the od1 spilied out aof a trapsformer while it was being moved into
the Storage Facility. Inside Building 659 1s the PCB Storage Factlity,
The building had adequate roof, walls, and the floor had been sealed with
an apoxy sealar. The PCB storage area of this building is 180 feet wide,
250 feet long, and surrounded by an 8-inch berm. The berm {s constructad
of smooth concreta and is continuous except at Door Humber 17. 20 feet
insfde Door 17, tha berm is broken and crumbled in threa or four spots

{see photo attachment). Fisher said this damage {s from the impact of
heavy equipment moving over the berm to move transformers. Walker noted

in his records the berm was broken on his inspection of 9/18/81, and he
advised Mr. Allen to submit & work order for rapair of the berm. Allen
supplied me with a copy of the %ﬁrk ordar for the repair which he submitted

10/2/81 (see attachment number

Insida Door 17 of Building 659 and setting outside the PCB stogage
awas wara +hraa T'Q.rge "St_a_nd,grc_l Trgnsfqmgrs," Se!"la'l Mumbers 38159:

38170, and 38168. All three transformers were 500 kya, and contained
264 gallons of Pyranol. All thres transformers had 1argea PCB marks and
were setting on wooden palates and not leaking. Allen and Fisher said
those transformers had set thers at Jeast since April. ' Neither man had

- - PR Y [ Ty - ’ -
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PCB Inspection (PCB82-1)
Toocele Army Cepot, Tooele, UT
Page 3

Inside the PCB storage area ware, according to Fisher, 1,929 trans-
formers. The sample records jndicate. the contents of tha storage facility
4s 1,438 transformers or 74.42% non-PCB, 439 transformers or 22.73% PCB
contaminated, and 52 transformers or 2.85% PCB. A1l the PCB transformers
I checked were not leaking, and had large pcB marks. I checked 431.30 to
40 transformers, and all of them wera stenciled with a sample number and
code letter indicating Jevel of contamination. The code 15 the lettering
system to indicate PCB level: nA" {s O to 49 ppm PCB, "B* is 50 to 499 ppm
pCB, and "C" 1s 500 and up ppm PCB. 1 asked Fisher and Thompson to explain
the Tinal disposition of these transformers. Fisher said all non-PCB
transformers would be shipped to Hill Ad{r Force Base, to be rebuflt. PCB

. - and PCB contaminated transformers were golng to ba held in storags. No

determination had been made about disposal or reuse of the transformers.

#
I gave Mr. Fisher a verbal Preliminary Notice of Inspection because
the Base Commander wanted the form mailed to him. 1 gave him the following

sutmation.

Official PCB records were incomplete

PCB storage facility was not marked

3 large PCB transformers were outside tha PCB storage facility
Berm in PCB storage facility was broken.

[ I B B

Paul ¥. Hanneman
Consumer Saflety Officer

Attachments:

1. Notice of Inspection

2. Receipt for Sample

3. Confidentiality Notice

4. Preliminary Results of Inspection 33777 LoussT
5. Spill Report

6. U.S. Army Lab Results Book

7. U.S. Army Iivestigation Report

8. PCB Records

9. PCB Checklist of PC3 Storage Facility

10. 2 Letters-to U.5. Army

11. Copy of PCB Storage Fac{iity Repair Work.Qrder
17, U.S. Army Sample Results Letter

BAH-TS : HANNEMAN :bmw: 11/13/81
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DEPARTMENT OF THE ARMY

TOGELE ARMY DEPOT
TOOELE, UTAH 84074

REPLY TO
ATTENTION ©F

SDSTE-ASF
£ 5 NOY 191

Mr, Paul N. Hanneman

Consumer Safety Officer

U. S. Environmental Protection Agency
Region VIII

1860 Lincoln Street

penver, CO 80295

Dear Mr. Hanneman:

Reference is made to your letter dated October 21, 1981, regazcing your PCB
inspection conducted on October 14, 1981 (copy attached).

The following measur

s have been taken regarding your inspection results of
probable violations E

€S
of EPA Tegulations concerning PCBs:

a. PGB records &T® nOW complete as per Federal Register, Thursday, May 51;
1979, Section 761.45. '

b. PCB storage. facility now has PCB warning signs om four sidas of building.

¢. The three large PCB transformers have been moved insice the storage
facillity.

d. The containment berm which was broken has been repaired.

If you have any questions regarding the above information, please contact larry
Fishqr, Environmental Coordinator, Tooele Army Depot, (801)333-2591.

, _

Sincerely,

1 Incl JERRY K. PATTERSON
As stated _ Colonel, OxdC
Commanding

Cdr, DESCOM, ATTN: DRSDS-EF w/inel
Cdr, DARCOM, ATIN: DRC1S-A w/incl
pir £/Supply w/incl

C-6



" Gctober 21, 1981

REF: &AH-TS

Commander
U.S. Army Environmental Hyqiene Agency
Aberdesn Proving Grounds, MD 21010

Attention: HSE-RP-!D (Sandy Ehrhard:)
Dear Ms, Ehrhardt:

J on at Tocels Army Depot
in response to a complaint our offica recafved atout alleged PCB
. Spills. Mr. Larry Fisher, the Enfirommantal Coordinator at

“Tooale, said he had taken s0il samples from the spill areas and

sent to your Lab for analysis for PC8s. He 2lsc said he received
.. verbal report from your office that the Lab results {ndicated
“she sof] samples from the area to contain less than 5C ppm PCB.

Iy
-
e

i

vy oL Would you please send me a copy of the Lab report for
*7 "sakple numbers JK1979 and JK1960. Thank you for your ccoperation

A mam mamaa

Sincerely,

Paul Y. Hanneman
Consumer Safety Off{car



DEPARTMENT OF THE ARMY MS EHRHARDT/eoh/AUTOVON
U. 5. ARMY ENYIRONMENTAL HYGIENE AGENCY 584=3613
ABEROEEN PROVING anunn. MARYLA_N& 21010, andsl %

Ca ¥
o w2l

Srvlaga 307
3 Novics'
. « PR i
Laberatory Analysis for Tooele Army Depot, Tooale, Utah
[
r‘
Dizector
US Environmental Protection Agehcy
Region VIII
ATTH: . 8AH-TS (Paul W. Hanneman)
1860 Lincoln Street L ‘ e R
Denvezr, CO 80293 “ ’ ' ' B et oNer

1. References.
&. Lettar, S8AH-IS, your Agency, 21 October 1981,

b. Telephone conversation between Ms. Sandra Ehrhardt, thils Agency, and
Mr. Paul W. Banneman, your Agency, 29 October 1981, subject as above,

2. In respense to your request, results are attached as the Inclosurae.

3. Furthar questions regarding these analyses may be directnd to Ms. Sandra
Ehtherdt, Commercigl (301) 671-3613/4131.

FOR THE COMMANDER:

, A e,

1l Incl : OBEPH T. WHITLAW, JK.
as COL, MSC
Director, Radiation and

Environmantal Sa {danras
" gis W AMMLIAL Wil & ["A F A =r- 1 1 J
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AN D e e

2L ARD
gsg-pp-yo O e o D
SUBJECT: Results of Laboratory Analysis for Tocele

"y .

Army Depot, Toodle, Utah

TABLE. Results of Analysis.

TOOELE ARMY DEPOT SAMPLE NO. USAEEA NO. PCB RESIDUE (ppm)
R 1960 ‘ep 5261 W%
Jx 1979 sp 5279 28

wNot detectable, The lower limit of detectability for PCBs im thess soil
gamples {s 1 ug/s (pp=).
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